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The Amsler Horizontal Tensile Testing Machine 
has been designed for testing materials small section 
low tensile strength such fine wires, foils, fibers, 
fabrics, paper, yarn, leather, rubber, etc. The long hori- 
zontal design permits easy access all parts, unob- 
structed view the specimen, convenient gripping me- 
chanisms and sufficient travel for specimens great elon- 
gation such rubber. 

All the desirable features small testing machine 
are included, such the highly accurate pendulum load 
weighing system, five load ranges for greatest sensitivity 
all loads, and speed control variable through eight steps 
from 0.1 inches per minute. 

The tensile load applied balanced the deviation 
the pendulum from the vertical position. The move- 
ment the pendulum indicated straight line scale 
located front the operator for easy reading. The 
pointer remains the maximum load after fracture 
the sample. The recording drum located directly below 
the load scale. The recorder will plot the elongations 
1/5 size, actual size double size. 

split nut arrangement the pulling grip allows 
quick positioning this grip accommodate different 
length specimens. wide variety jaws and clamps are 
available for holding the different samples. 


The Combined Stress Fatigue Testing Machine 
has facilities for applying repeated stress torsion 
bending any combination the two. This com- 
bination type stress most frequently met service, and 
fatigue machines which will apply only single type 
stress, therefore, could not duplicate many service condi- 
tions. Torsional stresses tons per square inch 
and bending stresses tons per square inch can 
readily produced. 

standard specimen 14” square 314” long and with 
the center reduced used. held one end 
heavy support. collar over the other end fastened 
arm pivoted about vertical axis passing through the 
center the specimen. the specimen held line 
with the arm, only bending stress applied. the 
specimen turned 90° the arm, only torsion stress 


applied. Any angle between will combination 
the two stresses. disc carrying out balance weights 
linked this arm. The disc belt driven motor 
running constant speed. only the stress produced 
the out balance weights which transmitted the 
specimen. complete set out balance weights for 
varying the stress supplied. The stress moment applied 
the specimen any given set weights constant 
and independent the elastic properties the material 
under test, therefore, the first fissure increases the 
tude and the automatic stopping mechanism acts 
diately 
Prompt delivery these machines can 
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Actions Standards for Stainless Pipe, Shipping 
Containers and Masonry Building 
and Tile 


the Administrative Committee 
Standards approved important new 
Specifications for Austenitic Stainless 
Steel Pipe 312), new Test for Pene- 
tration Liquids into Submerged 
Containers 998), and several revised 
specifications and tests for certain 
masonry building units, noted the 
attached table. 


Stainless Steel Pipe: 


This new specification has been under 
development for many months Com- 
mittee A-1 Steel, through the Joint 
Committee Stainless Tubing Spe- 
cifications which sponsored jointly 
with A-1 Committee A-10 Iron- 
Chromium, Iron-Chromium-Nickel and 
eral guide for the purchase austenitic 
steel pipe and serve basis for 
agreement where certain details may 
not specifically covered. There are 
five grades material involving both 
seamless and welded pipe which in- 
tended for high-temperature and gen- 
eral corrosive service. 

The five grades material involve 
Chromium-Nickel (TP 304), Chromium- 
Nickel-Titanium (TP 321), Chromium- 
Nickel-Columbium (TP 347), Chro- 
(TP 316), 
Maximum carbon runs 0.08, 
per cent manganese 2.00, phosphorus 
and sulfur 0.030 respectively, with silicon 
maximum 0.75 per cent. Nickel ranges 
from 8.0 14.0 per cent, with chro- 
content going from 16.0 20.0 
per cent. 

The minimum tensile 
are 75,000 psi., with yield point mini- 
Mum 30,000 psi. The longitudinal 
per cent. 
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With the establishment this stain- 
less pipe tentative expected that 
Committee will make certain re- 
arrangement its high-temperature 
specifications that the stainless grades 
can all concentrated this new 
document 312. 

number members have 
had active part reaching agree- 
ment some the troublesome points, 
under the direction Joint Committee 


Penetration Liquids Into 
Containers: 


The new Tentative Test for Penetra- 
tion Liquids into Submerged Con- 
tainers, developed Technical Com- 
mittee D-10 Containers, 
covers procedure for determining the 
amount extent penetration liq- 
uids into finished packages contain- 
ers when closed and sealed for shipment. 
The test may applied small 
shelf-size packages bulk size con- 
tainers required. The test may 
applied containers packed after 
one more performance tests such 
drum, vibration, drop, actual shipping 
tests required. 

Penetration liquid defined the 
amount extent penetration 
liquid through (as distinguished from 
amount, any, absorbed the con- 
tainer itself) (1) the sealed closure; 
(2) the seams joints included the 
structure the container; (3) the body 
walls the container. 


Filter Block, Tile, Brick: 


result rather intensive review 
Committee C-15 Manufactured 
Masonry Units three tentative speci- 
fications have been revised and proposed 
revisions three formal standards are 
published prior their adoption. 
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The requirements clay block for fil- 
ters are being clarified that they will 
conform more closely current prac- 
tice, while the requirements clay 
facing tile 212) will bring them 
line with other standards structural 
clay tile and will limit the variations 
more satisfactory tolerances. 


order that the tolerances the 
Facing Brick Specification 216 will 
line with those for building brick, 
and clarify the requirements 
coring, various changes were developed 
and approved. 

All the above items will incor- 
porated the tentatives immediately 
but those which are noted the fol- 
lowing paragraph are tentative revisions 
formal standards and will not in- 
corporated the standards until they 
have been published for period and 
then acted upon for adoption. 

The proposed revisions Sampling 
and Testing Structural Clay Tile 112) 
will clarify the method determining 
gross cross-sectional area accord- 


Actions Administrative 
Committee Standards, 
November, 1948 


New Tentatives 


Specifications for: 
Seamless and Welded Austenitic Stain- 
less Steel Pipe 312 
Method of: 
Test for Penetration Liquids into 


Tentative Revisions Standards 


Specifications for: 
Building Brick (Made from Clay 
Methods of: 
Sampling and Testing Brick 44) 
Sampling and Testing Structural Clay 


Revision Tentatives 


Specifications for: 
Vitrified Clay Filter Block for Trickling 
Structural Clay Facing Tile 212 
Facing Brick 


(Solid Masonry Unit 


Made from Clay Shale) 
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ing the new requirement, reads: 
“the gross cross-sectional area tile 
shall determined multiplying the 
horizontal face dimension the unit 
placed the wall its 
This new version replace already- 
existing tentative revision Section 
12(a). 

The revisions Sampling and Test- 
ing Brick 67) involve clarification 
the speed testing. The proposed 
new Section 11(d), “Speed 
will read follows: “The load 
one-half the expected maximum load 
may applied any convenient rate, 
after which the controls the machine 
shall adjusted give uniform rate 
travel the moving head such that 
the remaining load applied not 
less that one nor more than two min- 

Probably among the most widely used 


building material specifications the 
standard covering Building Brick Made 
from Clay Shale 62). The pro- 
posed changes eventually will provide 
definite requirements concerning the 
maximum amount coring and frogging 
permitted; also set will specific 
ances for dimensions conform with 
modular masonry. 


Publication Above Items: 


All the above items will included 
the respective Parts the 1948 Sup- 
plements the Book Standards, and 
the new and revised tentatives will 
available separate pamphlet form. 
The tentative revisions the three 
standards will published the back 
portion the Supplement Part 
the Book. 


New List Standards Availatle 


who may wish pro- 
the new 56-page pamphlet 
listing all A.S.T.M. standards and 
tentatives October, 1948, may 
Headquarters. This List Stand- 
ards widely used connection 
with inquiries about the 
specifications and tests. 

The annual Standards, 
260-page book, will sent 
members early the spring. This 
Index notes where all the stand- 
ards are published. The List 
(available request noted 
above) simply gives the latest titles 
and designations 


1949 Spring Meeting and Committee Week Chicago 


Week February 


Meetings Edgewater Beach Hotel; Chicago District Planning Dinner and Entertainment 


are nearing com- 


pletion for the 1949 National 
Spring Meeting held the Edge- 
water Beach Hotel Chicago Wed- 
nesday, March probable that 
the feature this Spring 
Meeting will symposium under the 
auspices Committee D-11 Rubber 
and Rubber-Like Materials covering the 
aging rubbers. 

week 
February and extending through 
will progress with large number 
meetings main A.S.T.M. technical 
committees and their subcommittees 
and sections. 


Dinner and Entertainment: 


The Chicago District Council will act 
host during the Spring Meeting and 
planning have subscription dinner 
the Edgewater Beach Wednesday 
night, March While final plans have 
not yet been decided the Council con- 
sidering evening entertainment 
rather than having dinner speaker 
series papers addresses. out- 
standing local musical organization has 
been invited sing the dinner and 
there will shown some interesting 
colored slides having with the field 
natural history. Further details can- 
not now given but entertaining 
and pleasant evening will store for 
all A.S.T.M. members and their friends 
who will Chicago this particular 
time. 


Committee Week: 


Already good many the 
technical committees have indicated 
their intention holding series meet- 
ings during 1949 Committee Week. 
careful scheduling the meetings 
keep conflict interests and member- 
ship minimum, Committee Week 
conserves the time and travel expense 
those committee men who are active 
the work several A.S.T.M. groups. 

There will sent all members 
soon possible hotel reservation forms 
and further details. 


Aging Symposium: 


Several papers are being developed 


Edgewater 
Beach Hotel, 
Chicago 


for the symposium aging rubbers 
but too early announce 
details. Subjects which will probably 
covered include mode attack 
oxygen rubbers, oxygen absorption 
methods and their utility and limitations 
the study aging, chemical changes 
which take place rubbers and age 
resistance, physical aspects the aging 
rubbers, also aging effects 
ozone and light rubbers, effect 
temperature the aging rubbers, 
other factors effecting determination 
rubbers, and bibliography. 
authorities will participate 
the latest information this most 
portant subject. 
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Annual Meeting Atlantic City Week 
June 27, 1949 


Numerous Technical Features Planned Including Symposiums and Sessions 
Durability Bituminous Materials, Testing Cast lron, Ultrasonic Testing, 
Bearing Metals and Lubricants, Radiography, and Others 


ADDITION some very 
interesting and 
standing technical symposiums and ses- 
sions feature the program the 
1949 Annual Meeting Atlantic City, 
certain these features being noted 
below, there will the usual heavy 
schedule committee meetings. 
apparatus exhibit will held and 
not anticipated that there will 
photographic competition 1949. 

Chalfonte-Haddon Hall, which has 
been the scene many successful 
AS.T.M. meetings, will the host 
hotel again during the last week June, 
beginning June 27. 

All members will receive advance 
hotel reservation blanks the spring, 
and subsequent will give 
more information about features the 
meeting. While A.S.T.M. annual meet- 
ings always are very intensive periods for 
most the members, with numerous 
committee meetings and technical ses- 
sions, and exhibits visit when the 
exhibits are held, there usually 
opportunity for some relaxation, and 
Atlantic City the “old” boardwalk 
right hand for bit exercise 
window shopping, etc. 

Excellent meeting facilities are avail- 
able Chalfonte-Haddon Hall, and this 
aids efficient scheduling the various 
features the meeting. 


Technical Features 


notes some the 
symposiums and sessions scheduled for 
the meeting are given below. More 
detailed information will given 
later date, and course the Provisional 
Program for the meeting which gives 
very complete advance picture the 
technical features will published 
the May distributed sepa- 
rately far advance the meeting 
possible. 


Symposium Accelerated Durability 
Tests Bituminous 
This symposium being developed 
under the joint auspices Committees 


“Vickers Hardness Test Hot Metals” 
Mention, Testing Equipment 


Group, General Seciion, the Sixth 
Photographic Exhibit, 


William Wilke, Jr., Crane Co. Re- 
Laboratories. 
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D-4 Road and Paving Materials and 
Bituminous Waterproofing and 
Roofing Materials. This should 
very worth-while symposium there 
vital need for material this sub- 
ject. 


Symposium Testing Cast Irons with 
SR-4 Type Gage: 


This subject being sponsored 
Committee A-3 Cast Iron pro- 
mote the study stresses castings 
nondestructive methods such the 
gage, believed that such 
program will serve illustrate meth- 
ods for testing castings 
tive way which should lead toward the 
advancement their usage industry. 


Symposium Ultrasonic Testing: 


v 

the annual meeting the Society 
held Detroit last year, Committee 
Non-Destructive Testing spon 
sored informal discussion 
testing. the intense 
interest that was expressed this sub- 
ject, the committee sponsoring ses- 
sion held this year’s annual 
meeting. proposed have four 
papers the subject, the first 
introductory nature, the second 
theory, and the other two practical 


Session 


Committee E-7 Non-Destructive 
Testing planning also sponsor 
session radiography include papers 
the recent progress high-speed 
flash radiography, initial experience 
with the first industrial type mobile 


betatron, X-ray moving pictures, and 


portable two volt find focal 
X-ray generator. The paper 
Messrs. Van Graaf, Bur- 
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rill, Sperduto, McIntosh, and Buechner 
“An Investigation Radiography 
the Range from 0.5 2.5 Million 
Volts” which appears this issue the 
will serve excellent in- 
troduction the above-mentioned 
papers. 


Symposium Sleeve Bearing Metals and 
heir Lubricants: 


view the evolution and applica- 
tions the various bearing metals 
fields such machine tools, railroad, 


automobile, aircraft, etc., the Adminis- 
trative Committee Simulated Service 
Testing now developing symposium 
this subject. feature the sym- 
posium will emphasis the com- 
patability lubricants used with vari- 
ous types metals this field. 


General: 


addition the formal symposiuras, 
there the usual sessions devoted 
specific topics such as: concrete and 


National Meeting West 
October, 1949 


PREVIOUSLY an- 
nounced, the Society having its first 
national meeting the West Coast 
October, 1949, the affair San 
Francisco during October 14, with 
convention headquarters the Fair- 
mont Hotel. 

The Northern California District 
Council, headed Dozier Finley, Re- 
search Consultant, the Paraffine Cos., 
Inc., the nucleus for the local com- 
mittee arrangements which will in- 
clude representatives, however, from the 
Southern California District centering 
Los Angeles, and also members from 
other West Coast states. 

This committee set various 
werking groups which cover the 
necessary meeting activities. 

The technical program being de- 
Davis, Professor Civil Engineering, 
and Director, Engineering Materials 


Winter 


Lab., University California, Chair- 
man, and Kelly, University 
California, Secretary. This group had 
extended meeting this fall, and few 
notes the technical program 
being considered and developed this 
group will interest. However, 
some the plans are necessarily tenta- 
tive this time and further details 
will given the members through the 
BULLETIN and other announcements 
from time time. 

The Program Committee, part 
its plan operations, anticipating 
the large number authors who 
will present papers will discuss applica- 
tions rather than basic theory. The 
topics and discussions will aimed 
large part the “general” A.S.T.M. 
member rather than specialists par- 
ticular fields. 

There will number contribu- 
tions dealing with the application 


Cool Summer” 


San Francisco! 


Convention and Tour- 


ist Bureav has the following say about 
‘its unusual city. From time time other 


notes about the West Coast will appear 
the BULLETIN. 
SAN FRANCISCO—America’s most 


The Golden 
Gate Bridge... 
World’s longest 
single span. 
ocean liner 
ing below its 
way the 
Golden Gate in- 
the Pacific. 
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concrete aggregates, corrosion, 
etc. 


Symposium Exhaust Valve Burning: 


ing Oils Committee D-2 Petroleum 
Products and Lubricants 
hold symposium exhaust 
burning which will consist three 
four papers the subject. This now 
under development and more 
tion will available later date. 


statistics and ceramics, and concrete 
products will covered, and certain 
discussions will relate dynamic stress 
determinations. There are two sessions 
the field metals, one involy- 
‘ing formability and creep, the 
second, fatigue. 

the field paints, anticipated 
there will three papers covering ply- 
wood finishes, testing paint, and air- 
craft finishes, with ensuing luncheon 
meeting and summary the afternoon 
involving the work Committee 
D-1. 

The Program Committee planning 
two sessions the field petroleum 
products, and soils, asphalt, cement 
and concrete will dealt with pos- 
sibly three sessions. There will 
certain papers dealing with wood and 
timber. 

Advice has already been received 
from number Technical 
Committees that they plan 
meetings San Francisco during 
October, 1949. 


cosmopolitan city. There much see, 
much do, this fascinating metropolis. 
Here are few the things you must not 
miss: 

Swing aboard one the cable cars and 
high you go, the hills. Buy flowers 
from the colorful sidewalk flower stands, 
Explore fabled Chinatown—where Amer- 
ica seems suddenly six thousand 
miles away. Visit the Oriental telephone 
exchange where calls are given the 
twenty-four hundred subscribers’ names 
instead numbers. 

Don’t miss Fisherman’s bit 
Naples the eye, bit heaven 
your nostrils you love fresh seafood. 
Drive down the Marina, view the gay 
boats Yacht Harbor. Survey the city 
night atop Telegraph Hill where you 
can see both great bridges, (seem- 
ingly close!), Treasure Island, Russian 
Hill, Nob Hill—all the city spread 
before your feet. 

You shouldn’t leave San Francisco 
out visit the Golden Gate Park whose 
thousand acres are paradise reclaimed 
from the sand dunes. This, the. place 
where local newspaper 1880 said, 
blade grass cannot raised without 
four posts support now one the 
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beauty spots the world—a garden 
drives, lakes, and groves. Here can 
found the Young Museum, rare and 
colorful tropical fish Steinhart 
Aquarium, the remarkable African col- 
animals the adjoining Acad- 
emy Sciences Building. You would not 
want miss walk through the nearby 
Oriental Tea Garden. suggest that 
you stop there for cup tea. you 
have the time, drive out Fleishhacker 
Pool (the largest outdoor swimming pool 
the world and walk through the mag- 


Notes New 


SEVERAL significant new 
AS.T.M. publications comprising tech- 
nical papers and reports and certain 
compilations standards were noted 
the October ASTM These 
included the Forum Tractor Fuels, 
Symposium Mineral Aggregates, and 
the Symposium Light 
Sources. The compilations standards 
covered such fields textile materials; 
heating, resistance, 
and related alloys; mineral aggregates, 
and nonbituminous highway 
materials; bituminous materials for 
highway construction, waterproofing 
and roofing; and copper and copper 
alloys. 

All these publications were listed 
the Members Order Blank which was 
distributed each member Novem- 
ber. 

Several other new publications have 
recently come off press, are scheduled 
for completion soon, all which will 

widespread interest broad seg- 
ments the membership. fact, one 
the publications noted below should 
interest each member and com- 

mittee member, this dealing with the 
usefulness and limitations samples. 

addition the technical books 
and standards compilations, new A.S.- 
T.M. Year Book, most important 
publication, has also been issued. 

All the A.S.T.M. special publica- 

tions can procured members 
reduced prices. 


Symposium Methods and Procedures 
Used Identifying Reactive Materials 
Concrete 


This Symposium held during the an- 
nual meeting under the auspices 
Committee C-9 Concrete and Con- 
Aggregates includes six technical 
papers outstanding workers this 
The question reactivity has 
the fore rapidly recent years 
and great many A.S.T.M. members 
have been concerned with the subject 
and have studied it, and the two tech- 
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nificent zoo next toit. Return downtown 
way the residential districts, taking 
the winding road Twin Peaks—the 
lookout place that shows you the city 
and the surrounding Bay and Mt. David- 
son, highest San Francisco’s peaks. 
Stop Mission Dolores, the church where 
San Francisco was born, for quiet restful 
visit the past. 

Fine food traditional this city. 
Every nation represented. One may 
truly around the world San Fran- 
French, Italian, Swedish smorgas- 


Publications 


nical committees C-9 and C-1 have also 
officially had the subject their 
dockets. 

connection with this interesting 
symposium described below, 
interest note that the Sanford 
Thompson Award, which sponsored 
Committee C-9 and given 
author outstanding paper this 
field presented annual meeting 
the Society, was this year awarded 
Hanna, long-time member and 
officer A.S.T.M., for his paper 
“Unfavorable Chemical Reactions 
Aggregates Concrete and Sug- 
gested Corrective” the 1947 Proceed- 
ings. 

The six papers the current sym- 
posium, now press, are follows: 


Correlation Laboratory Tests with 
Field Experiences Excessive Concrete 
Expansion Induced Reaction Be- 
tween the Cement and 
Thomas Stanton, California Division 
Highways. 

Wetting and Drying Test for Pre- 
dicting Cement-Aggregate Reaction—C. 
Scholer, Kansas State College Agri- 
culture and Applied Science. 

Correlation Laboratory Tests with 
Field Experience 
Reaction—Bailey Tremper, State Wash- 
ington Department Highways. 

Tests Used Bureau Reclamation 
for Identifying Reactive Concrete Ag- 
gregates—R. Mielenz and Witte, 
Bureau Reclamation. 

Rapid Method Testing Materials 
for the Alkali-Aggregate Reaction—D. 
Woolf and Smith, Public Roads 
Administration. 

Petrographic Identification Reac- 
tive Constituents Concrete Aggregate— 
Bryant Mather, Corps Engineers. 


Certain excerpts from the Intro- 
duction the Symposium will aid 
showing the coverage this publica- 
tion. 


are known unfav- 
orable reaction which has been the cause 
cracking large structures. Many 
articles have been written discussing the 
possibility reaction between alkali set 
free the hydration cement and cer- 
tain minerals occurring the concrete 
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bord, German, Russian Spanish, Chinese, 
and Japanese. Enrico Caruso put best. 
Saturated San food once, 
San Francisco. Why isn’t everyone 
fat?” You will have discover the 
restaurants that please you, you ex- 
plore our magnificent hotels, you must take 
the time find that part San Francisco 
that pleases you best. will take much 
longer than the four days you have alloted 
for this visit. May ask that 
Please Come Again? 


aggregate and has been shown through ex- 
perience that certain combinations ce- 
ment and aggregate cause failure con- 
crete through excessive 

has been pointed toward ways 
and methods identifying potential 
reactive materials before they are actually 
combination concrete mass. Two 
technical committees the Society 
Committee C-1 Cement and Committee 
C-9 and Concrete Aggre- 
gates—have vital interest this field 
research from the standpoint their 
respective interest both cement and 
aggregates their common inter- 
concrete. Subcommittees both 
have inaugurated extensive studies and 
for the past two years have been meeting 
jointly which time forums have been 
conducted including the presentation 
papers methods testing reactive 
materials. 

“There are number ways identi- 
fying potentially reactive materials. How- 
ever, none them has been developed 
sufficiently warrant consideration 
suitable for A.S.T.M. Standard. Sev- 
eral these methods have had extensive 
practical use and now seems good time 
compare them for simplicity 
mination and correlation with actual 
findings the field the end that suit- 
able method may standardized the 
Society. Committee C-9 has arranged 
this symposium the hope that the facts 
revealed will assistance the prep- 
aration standard method methods. 

are two papers written Bailey 
Trempor and Thomas Stanton, respec- 
tively, dealing with the correlation labo- 
ratory tests with field experiences. Both 
papers describe the use mortar bar 
expansion tests and their correlation with 
field experience. one case good dura- 
bility indicated when 
ment used with certain source ag- 
gregates and the other indicate the po- 
tential adversely reactive properties 
poriland cement fine aggregate combina- 
tion. 

“The paper presented Woolf 
and Smith deseribes simple and 
rapid method testing mortar con- 
crete for the alkali-aggregate reaction 
the Mason jar test. This method was 
developed offset the disad- 
vantage the mortar bar expansion tests 
which was that the time required 
complete test. acceleration the 
reaction the aikali the cement and 
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the aggregate was accomplished the 
addition one per cent sodium hydrox- 
ide weight the cement the mortar. 

methods used the Bureau 
Reclamation are referred the paper 
Witte. These methods 
petrographic examination and analysis, 
chemical test with NaOH solution, 
tests mortar and concrete contain- 
ing the aggregate under investigation and 
cements various alkali content, and 
(d) field and laboratory investigation 
concrete structures. 


“The petrographic identification re- 
active material was described Bryant 
Mather. suggested this paper that 
the techniques petrography used 
determine the presence absence any 
the known materials con- 
crete aggregates well providing 
check the results obtained other 
tests.” 


Copies this 80-page publication 
heavy paper cover can obtained 
members $1.15; list price non- 
members being $1.50. 


Samples (they're important!) 


This Symposium the Usefulness 
and Limitations Samples the first 
presented under the auspices 
Committee E-11 Quality Control 
Materials. This very active technical 
committee was organized about two 
years ago promote the knowledge 
quality control methods and their ap- 
plication A.S.T.M. problems. Here, 
quality control methods meant 
those methods that have been developed 
statistical basis control the 
quality product through the proper 
relation specification, production, 
and inspection parts continuing 
set operations. 

Harold Dodge, Chairman Com- 
mittee E-11 his Introduction 
this most interesting symposium points 
out that the committee has had some 
pressure brought bear hold 
technical session subjects that were 
under consideration. What wanted 
discussions topics the engineer’s 
level. line with this the Committee 
enlisted the aid two its members, 
Arthur Carpenter, and Ash- 
croft, who are well known for their prac- 
tical mindedness, and this team elicited 
papers from three experts techniques 
quality control but more important 
experts the art getting ideas across 
others. 


when dealing with materials 
are continually against the problem 
sampling and making use results 
obtained from samples one kind 
another. any one time may 
faced with one two general types 
problems. First, what the quality 
this specific batch material that be- 
fore now, how closely may deter- 


mine its properties, and how shall in- 
terpret the test results making de- 
cision regarding its disposition? Sec- 
end, how the manufacturing process, 
which turning out this material, behav- 
ject erratic variations? Can something 
and should something done the 
ess provide greater uniformity? 

try solve both types problems 
taking data, but many questions arise, 
both the collection and the analysis 
data, which must answered. How 
about sampling bulk material dis- 
from product made individual 
pieces articles? the material sampled 
not homogeneous, and usually not, 
how should spread our sample over the 
whole? Having obtained given set 
data, how reliable are our results? How 
large error may have been introduced 
because the size our sample and be- 
cause the method sampling? 

“Then again, know that our test 
data are subject two influences: first 
the variations the material itself, and 
second, the variations due the testing 
operation. The question 
How much the total variations at- 
tributable material and how much 
testing? 

“Further, make tests succes- 
sive consignments material from dif- 
ferent sources, often have the ques- 
tion: How much testing necessary 
that good material will generally ac- 
cepted and poor material rejected? 
material from any one source consist- 
ently good, are there any general princi- 
ples governing the degree which can 
reduce the amount testing compared 
with that required when the quality 
erratic? 

“These are some the questions with 
which are continually confronted and 
there are certain general principles that 
may used guides determining the 
character and quantity numerical data 
that should obtained under given set 
conditions. 

“The three papers our program con- 
sider some these broad questions and 
indicate ways which the methods 
answering them. Probability laws are 
invoked, but consideration given 
the use empirical criteria that are 
suited the world 


The three papers the Symposium 
are follows: and Its Un- 
Mathematical Statistics, Princeton Uni- 
versity; Materials, Test- 
ing, and Sample Leslie Simon, 
Colonel, Ordnance Dept., Director Bal- 
Research Laboratories; and 
Bell Telephone Laboratories, 


Standards Petroleum Products and 
Lubricants 
This November, 1948, compilation 
covering Standards Petroleum Prod- 
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New List Publications Sent with 
Members Order Blank 


November, there 
was transmitted each member and com. 
mittee member the Society new 
let A.S.T.M. 
This gave brief descriptions many 
the newer books and also noted some 
the ones published earlier, but still de. 
mand. Each member official 
sentative company membership 
ceived Members’ Order Blank which 
enabled purchase the books the spe- 
cial prices members. The committee 
members received appropriate order 
blank and related information. both 
groups was sent special blank listing nu- 
merous technical papers that are being 
printed advance their appearance 
the Proceedings. 

The various publications ordered 
the members will sent just soon 
they become available. 


ucts and Lubricants with considerable 
other related information the most 
extensive special compilation the 
ciety has ever issued. Covering some 
760 pages gives, with few exceptions, 
all the large number test methods 
and the special other standards devel- 
oped A.S.T.M. Committee D-2 
Petroleum Products 
The exceptions not included this com- 
pilation are the methods tests for 
rating engine fuels which are 
published Knock Test Manual is- 
sued earlier this year, with appendix 
scheduled for publication within the 
next six weeks bring the Manual 
date. 

There are large groups standards 
covering motor and aviation fuels; 
diesel and burner fuels, kerosine and 
illuminating lubricating 
greases; plant spray oils and petroleum 
sulfonates; electrical 
light hydrocarbons; sol- 
vents; asphaltic materials; crude 
troleum; and thermometers. 

Several appendices add the value 
this new compilation, and addi- 
tion the Annual Report Com- 
mittee D-2, with supplementary 
port, proposed methods are given cover- 
characteristics 


ing: performance 
wheel bearing grease; separation 


residue from butadiene; butadiene di- 
mer polymerization grade butadiene; 
nonvolatile residue polymerization 
grade butadienesodium 
oils and lubricating oil additives; meas- 
uring the temperature petroleum and 
petroleum products; analysis calcium 
and barium petroleum sulfonates; and 
benzene and toluene means ultra- 
violet spectrophotometry. Also given 
are proposed factors and tables for vol- 
ume correction gravity 
conversion liquefied petroleum gases; 
optional use detonation meter for 
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motor and research methods; and 
proposed method test for sulfur 
petroleum oils quartz tube combus- 
tion. 

Copies this 760-page book heavy 
paper cover can procured mem- 
bers the special price $4.25, 
binding $4.90. List price for 
paper cover $5.50. 


1948 Year Book Extensive 


1948 Year Book, just 
off press, and course distribution 
the members, not only most ex- 


tensive but extremely interesting 
publication. the only place where 
one can get any kind true concept 
the great extent the A.S.T.M. tech- 
nical committee structure, and the sec- 
tion geographic distribution the 
members really demonstrates that A.S.- 
T.M. world-wide organization. 

large portion the new Year Book 
devoted the detailed listing 
members giving titles, connections, ad- 
dresses, etc. Compared with this sec- 
tion about 160 pages the portion 
devoted committee personnel aggre- 
gating over 240 pages. 

addition these sections there 


1948 Standards Supplements (Five Parts) Being 
Issued December-January; 1949 Book 
Six Parts 


1948 Supplements 
the 1946 Book Standards, which 
Supplements are issued heavy paper 
binding, there being separate supple- 
ment for each the five Parts the 
publication, are rapidly nearing 
completion, and some the 
Parts can started December. 
expected that Part Nonmetallic 
Materials—Constructional will the 
first one off press December, the 
others following closely until the last, 
Part I-A Ferrous Metals, which 
scheduled for early January. These 
Supplements will sent members 
accordance with the instructions 
file headquarters, and purchasers 
the Book Standards and the 1947 
Supplements wili given further in- 
formation the publications, 
whether they members nonmem- 
bers. 


Six Parts 1949 Book: 


Because the greatly increased size 
the 1949 Book Standards, which 
will combine all material the 
Book and the two subsequent Supple- 
ments, and the new material come 
through next year, six Parts will 
necessary. The present Parts I-A, 
I-B, III-A, and III-B will remain es- 
sentially unchanged except that the 
material shipping containers and 
adhesives now Part III-B will 
shifted new Part The present 
1946 book covering Nonmetallic Ma- 
Part II, will 
divided into the two 
parts: 


Part 
Cement 
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Concrete, and Nonbitumi- 
nous Road Materials 

Refractories 

Glass 

Other Cementitious Standards 

Bituminous Road and Waterproofing 
Materials 

Soils 

General Test Methods 


Part 
Paint and Naval Stores 
Wood and Wood Preservatives. 
Adhesives 
Shipping Containers 
Fire Tests Materials 
General Test Methods 


After careful study the increased 
size the 1949 Book, the considerably 
increased costs involved including print- 
ing cost, the Board Directors, 
announced the October 
page has instituted 
creased charges the members for the 
various Parts the Book. The scale 
charges members will follows: 


For 1949 Standards 


(also ’50, Supple- Annual Charge 


ments) 
charge 
Any three 


The new general represents 
increase only for those members 
(about half our members) who have 
been getting two more parts including 
the present Part II, and who will now 
wish get each the books into which 
Part will divided, that is, new 
Parts 3and Thus, members who wish 
continue obtain the complete Book 
Standards will pay $12 instead the 
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pertinent information about the Society, 
list Honorary and Sustaining 
Members, information Forty-year 
members and those 
are data past and present officers, 
Charter and By-laws are included, and 
Regulations Governing 
Board Directors, Technical Commit- 
tees, Papers, Committee Reports and 
Discussions, Recommendations the 
Form Standards, and data various 
awards, 

This Year Book being sent 
all members whose requests are file. 
the present time about per cent 
the members have requested copies. 


present $10. the case members 
who have been obtaining Part only, 
without charge, and will now wish 
procure both the new Parts and 
there will annual charge $4, 
just there has been like charge for 
the past two years all members who 
had originally secured former Parts 
III when each those parts was split 
1946 into two books. 

The October included 
note asking members review their 
requirements for the Book Standards 
and advise the Executive Secretary 
any changes made their in- 
structions which are now file 
headquarters concerning the Parts 
sired. 

Unless otherwise advised the members 
will receive those Parts the 1949 
edition the Book corresponding 
present instructions. Those members 
who have been receiving Part will get 
new Parts and 

The Book Standards, which has 
grown tremendously the past ten 
fifteen years, continues one 
the most important engineering pub- 
lications. distributed and used all 
over the world and the specifications 
and standard tests embodied the 
Book and its Supplements have 
tremendous influence the purchase, 
production, and use huge volumes 
engineering materials. 
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All 


THe new 1948 
Year Book, just off press, has data indi- 
cating that truly A.S.T.M. all over. 
Whether one Auckland, New 
Devil’s Slide, Utah, Boodepoort, 
South Africa, one will find 
Within the past few years, particularly, 
many new members have been received 
from across the seas. The current Year 
Book also repository some very 
significant information, namely, the 
lists personnel the hundreds 
A.S.T.M. technical committees. Prob- 
the world can show many groups, and 
while there particular glory 
numbers, the fact that almost all 
these committees have extremely active 
programs under way standardization 
and research materials, significant. 
The main technical groups have voting 
personnel ranging number from 
twenty several hundred and 
some groups have many 600 men 
active various problems. 

Some the work has become rami- 
fied that subcommittees 
and task groups seem almost 
unending, but each set with spe- 
purpose and job. Some the 
groups are extensive that the ad- 
visory committees and the officers have 
real administrative problems confront- 
ing them almost constantly. 

What makes this tremendous struc- 
ture significant the fact that the 
thousands technical men are serving 
voluntarily these committees. This 
joint the willingness 
and unselfishness the men who con- 
tribute their time and effort and 
knowledge, and second, likewise 
recognition the importance the 
work, for those who are participating 
usually have many other important 
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responsibilities and must concentrate 
their work activities which are justi- 
fiable. 

That which really ties together the 
very ramified activities the 
final analysis the wholehearted and 
splendid cooperation our members 
and committee members. 


Offers Papers for 1949 


Tue Administrative Com- 
mittee Papers and Publications will 
meet early February consider the 
papers published the Society 
1949 develop the program the 
1949 Annual Meeting held 
Atlantie City, J., June 27-July 
All those who have mind offering 
papers for presentation the Annual 
Meeting and publication the So- 
ciety should send these 
Society Headquarters later than 
February 

All offers should accompanied 
summary which should make clear 
the intended scope the paper and 
indicate features that, the opinion 
the author, will justify its inclusion 
the Annual Meeting program and 
publication the Society. Suitable 
blanks used transmitting the 
desired information will 
promptly request. 


Schedule A.S.T.M. Meetings 


New York District Meeting 
Finance Committee Meeting 


December 
December 
1949 

January 


January 17-18 
January 24-26 
February 
February 
March 
April 


February 28- 
March 

June 27-July 

October 10-14 
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Philadelphia District Meeting 


Board Directors Meeting 
Committee A-1 Steel 

New York District Meeting 
Philadelphia District Meeting 
Philadelphia District Meeting 
New York District Meeting 


1949 Spring Meeting and A.S- 
T.M. Committee Week 

1949 Annual Meeting 

1949 West Coast Meeting 


Nominating Committee 


ACCORDANCE with the 
By-laws, providing that the Board 
Directors shall select nominating com. 
mittee for officers, the Board has 
sidered the report the tellers, 
Duffy, Jr., Assistant Manager 
Pennsylvania Salt Manufacturing Co, 
nical Control Dept., 
mond Fibre Co., the 
tions members for appointees the 
nominating committee, and has 
lected the following committee and 
ternates: 
NOMINATING COMMITTEE 
Members 
Stitt, Pittsburgh Steel Co. 
Young, Lehigh Portland Cement Co, 
Stanton Walker, National 
Gravel Assn. 
and Co., Ine. 
Phelps, Philadelphia Electrie Co, 
Voss, Massachusetts Institute 
Technology 
Respective 
Wray, Steel Corp, 
Hanna, Calif. Portland Cement Co, 
Parsons, National Bureau Stand- 
ards 
Ball, Lowell Textile Institute 
Miller, Public Service and 
Gas Co. 
Woods, Purdue University 


The three immediate past-presidents, 
Townsend, Arthur Carpenter, 
and Boyd, serve ex-officio mem- 
bers the 1949 Nominating Commit- 
tee. The committee will meet 
and make nominations for each office— 
President, Vice-President, and five Mem- 
bers the Board Directors. 
lections the nominating committee 
will announced the members the 
ASTM prior transmission 
official ballots. 


PLACE 
New York, 
Headquarters) 


Franklin Institute, Phila- 
delphia, Pa. 

Headquarters) 
Pittsburgh, Pa. 

Philadelphia, Pa. 
Philadelphia, Pa. 
New York, 


Chicago, 


Atlantic City, 
San Francisco, Calif, 
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Many Schools and Faculty Men Are Members A.S.T.M. 


Engineering Professors Play Important Part Society Work 


almost anyone 


might make the general assumption that 
number engineering schools and en- 
gineering professors would affiliated 
with the Society, doubtful any 
realize just how many schools and 
this country hold mem- 
bership. The accompanying table based 
recent survey the membership 
lists the schools and indieates the 
number individual memberships 
other types held the respective insti- 
tutions. 

The various schools and colleges en- 
joy the privilege holding member- 
ships through department library 
some other school division, and carry 
this the basis the individual dues. 

This tabulation presented now 
part because the Society’s Committee 
Membership, headed Everett 


Ham, making survey the repre- 
sentation the Society and 
all the A.S.T.M. members engi- 
neering school faculties suggest 
the names their associates friends 
their own and other institutions who 
should benefit from personal affiliation 
with the Society. When these data are 
received the committee plans contact 
the various professors 
members. Professor Frank Richart, 
University Illinois, past member 
the Board and the Mem- 
bership Committee, participating ac- 
tively this project. 

The accompanying list 
interest many our members 
who would like know about the total 
representation their own schools 
the Society. Should any member have 
any suggestions connection with the 


activity his school the 
Membership Committee 
quarters Staff would glad hear 
from 


Society and Committee Officers from 
Engineering Schools: 


not the purpose this article 
indicate how really widespread has been 
the participation engineering pro- 
fessors the Society nor attempt 
evaluate the important, constructive 
influence these men 
work. general statement order 
that many engineering professors have 
participated very actively the work 
and are now participating and doing 
great deal advance the Society’s ac- 
tivities involving both standardization 


Engineering School and College Membership A.S.T.M. 


INDI- 
ScHOOL VIDUAL OTHER! 
Alabama Coilege........... 
Alabama Insti- 

tute.. 
Antioch 
Arizona University 
Brown 

California Institute Tech- 

California, Universit of. 
Canisius College 
Carnegie Institute Tech- 

Catholic University 
Champlain College.... 
Chattanooga, University 

Clarkson College Technol- 

Columbia University....... 
Colorado, University of..... 
Colorado School Mines... 
Connecticut, University of. 
Cooper Union............. 
Delaware, University of. 
Detroit Institute Technol- 

Drexel Institute Technol- 

Duke University........... 
Fenn College.............. 
Georgia Institute Technol- 

Idaho, University of........ 
Technol- 

Indiana Univers sity. 
Institute Textile Tec hnology 
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INpI- 
ScHOOL VIDUAL OTHER! 
Iowa State College......... 
Johns Hopkins University. 
State—Agriculture 

Kansas, University of....... 
Kentucky, University of.... 
Lafayette College.......... 

Louisiana Polytec Insti- 

Louisiana State University. 
Louisville, University of.... 
Maine, University of....... 
Manhattan College......... 
Marietta College........... 
Marquette 
Massachusetts Institute 

Michigan, University of.... 
Minnesota, University of. 
Missouri School Mines 

Nebraska, University of. 
New Hampshire, University 

New Mexico, University 
New York State College 

New York University. 
Notre Dame, University 
North Carolina State ‘ollege 
North Carolina, University 

Ohio State University...... 
Oklahoma, University of. 
Parks College Aeronautical 

Pennsylvania State Colle; 
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and research materials. Beginning 

ScHOOL VIDUAL OTHER! 
Prairie View College........ 
Princeton University....... 
Purdue University......... 
Rensselaer Polytechnic Insti- 

Rhode Island State College. 
Rose Polytechnic Institute 
Rutgers University...... 


St. Joseph’s College (In- 


Southern California, Univer- 

South ‘State School 

Mines....... 
Stevens Institute Technol- 

University....... 
Swarthmore 
Temple University........ 
Texas, University of...... 
Toledo, University of...... 
Tulane University.......... 
Utah, University of.... 
Virginia Military Institute 
Virgnia Polytechnic Institute 
Virginia, University of...... 
Washington University (St. 

Washington, University of. 
Wayne University.......... 
West Virginia University... 
Worcester Polytechnic Insti- 

Wyoming, University of... 
Yale 


College Department, etc. 


da- 

and 

Co, 

orp. 

Co, 

and 

nts, 
ter, 
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with the very first Honorary Member 
listed our records, being Henry 
Howe, for many years Professor 
Metallurgy Columbia University, 
there are six Honorary Members whose 
primary professional activities involve 
the field engineering education, and 
two these men, Hatt, 
Purdue, and Thomas Lawson, 
Rensselaer, are still with us. Indeed 
Professor Hatt one the three living 
members who have been the Society 
for fifty years. 

Likewise review the list Past- 
Presidents A.S.T.M. would indicate 
many faculty members the list. 
Several the Edgar Marburg Lecturers 
have been engineering professors, and 
the current list officers the A.S.- 
T.M. technical committees, those groups 
which are really the heart the Society, 
includes many men who are the field 


Credit Where Credit Due 


Some our readers who 
took occasion check the statement 
future publication policies which appeared 
the October issue the ASTM But- 
LETIN against the more extended account 
which appeared the 1948 report the 
Board Directors may have wondered 
the discrepancy between the two reports 
reference the special study commit- 
tees that made the analysis publications 
for the Administrative Committee 
Papers and Publications. Specifically, 
the report appended the Board 
Directors indicates that Dr. Geniesse 
was chairman the committee that did 
the work manner publishing stand- 
ards, which correct; whereas the 
BULLETIN article indicates Mr. Gohn 
chairman. Both Messrs. Gohn and Gen- 
iesse did tremendous amount work 
this assignment but wish have the 
record straight. addition service 
with Dr. Geniesse the standards prob- 
lem, Mr. Gohn also served with Messrs 
and Woods the committee 
studying technical papers. 


Membership Blanks Carry 
Books Are Not Like the One 
Hoss Shay—To Wit: 


GLANCE the list new 
members this BULLETIN will reveal that 
Alfred Drew Collins, Chemist the Do- 
minion Lead Mills, Ltd., Newmarket, 
Auckland, New Zealand, has joined the 
Society; and are glad welcome him 
into the growing list technical people 
who are concerned with A.S.T.M. work 
materials. note his membership es- 
pecially because the application for 
came blank taken from the 1921 Book 
Standards. Just how this came about 
not know and Mr. Collins reads 
this note may care inform us, but 


engineering education. Technical 
committees having officers (chairman 
secretaries) affiliated with colleges 
and schools cover the following mate- 
rials and subjects among lime, 
refractories, concrete and concrete ag- 
gregates, manufactured masonry units, 
structural sandwich constructions, 
whitewares, gaseous fuels, textile mate- 
rials, soils, and spectrographic analysis. 

One other fact may interest: 
apparently the school which has the 
longest record continuous member- 
ship the Society Tufts College 
Engineering School, with the original 
date membership Worcester 
Polytechnic Institute followed closely 
Cornell, Kansas, and the Uni- 
versity Melbourne (Australia) the 
following year, and Rensselaer Poly- 
technic Institute became affiliated 
1907. 


raises several points interest: (1) the 
desirability including (as do) appli- 
blanks some the Society’s 
bound publications other than the Year 
Book; (2) indicates that even the 
Books Standards get pretty obsolete- 
and certainly the 1921 Book must 
considered—they have something 
value incorporated; and (3) many 
this may perhaps create some think- 
ing about the good old days when the Book 
Standards, instead being the present 
7500-page volume five parts (and 
1949 six parts), was relatively 
simple, one-part book covering 890 pages. 
interest note also that 1921 
the Society had total 160 standards; 
now there are almost 1500. 


Caps! 


other than the Secre- 
tary The American Society Mechani- 
cal Engineers, Davies, istheauthority 
for the fact that Italy they have 
T.M. Caps,—but immediately implore 
our readers not rush orders for 
these particular caps because investi- 
gation the matter indicates they refer 
the automobile highway between Turin 
and Milan Italy. Actually the sym- 
represent 
STRADA TORINO MILANO.” 

Early October while riding from Turin 
Milan, Mr. Davies was amazed note 
the A.S.T.M. symbols the caps the 
workmen along the highway. 

are sorry that cannot use these 
caps evidence the influence the 
Society how our promotional activities 
are getting across Italy. However, 
will promise use pictures the BULLE- 
TIN any these caps and wearers which 
others. 

The only insignia which offers 
(at the members’ expense, course) are 
seals, charms, watch fobs, 


ASTM BULLETIN 


will noted that the 


memberships, leads the list, 
clesely Massachusetts 
Technology with individuals 
institutional type 
and the Universities Michigan 
California and Iowa State College 
next line, followed Ohio State 
Purdue, 
with lesser number memberships, 

Finally the editors insert 
safety” statement that while 
lieved all the schools the United 
States and its possessions represented 
the membership are listed, 
sible the survey may have missed some 
very glad reminded any such 
omissions are noted; believe the 
table reasonably reliable but cannot 
guarantee its accuracy. 


noted the current Year Book. 

probably fortunate that 
does not issue letters and sweaters 
the high-school and college teams, because 
down through the years many hundreds 
men would certainly have earned their let- 
ters the basis cooperation and work 
the 


Engineering Education? 


The words are 
educated man just much the physicist, 
the chemist, the historian, the philosopher? 
never label these men with 
restrictive Why can the en- 
gineer not considered educated 
Engineering training can provide liberal 
education once establish our concepts 
its fundamental purpose. Certainly such 
concepts cannot based some particular 
curriculum which all students must 
subjected. The student never should made 
fita mold. should have opportunity 
pursue studies outside his major and 
ardization courses and curricula may 
sult more uniformity our graduates, 
tion. True education makes for inequality— 
the inequality individuality, the inequality 
success, the glorious inequality talent 
and genius. For inequality, not 
individual superiority, not 
measure the progress the world. 
—From October, 1948, Electrical 
neering, “Engineering Training—An In- 
Chairman, Department Electrical 
gineering, Yale University, New 
Conn. 
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DISTRICT ACTIVITIES 


Brief Notes Recent and Future District Meetings 


SEVERAL districts have 
scheduled meetings held during 
the winter months and each these, 
course, are invited all members the 
Society and their friends. Frequently 
the meeting announcements are sent 
the members other local chapters and 
sections the respective area. 


Weather and Man: 

Pittsburgh held meeting Monday, 
November 29, the Mellon Institute 
the subject and Man, Par- 
ticularly the Technical Man” with Dr. 
Hans Neuberger, Professor Me- 
teorology and Chief the Division 
Meteorology, Penn State College, State 
College, Pa., the speaker. One 
the country’s outstanding authorities 
the field, Dr. Neuberger has been 
Penn State since 1937. has written 
widely and active number 
scientific and technical societes con- 
cerning meteorology. During World 
War was engaged special work 
for the United States Navy. 


Two related topics were 


jointly the New England District 
and the New England 
Section the Technical Association 
the Pulp and Paper Industry, Friday, 
November 19, Worcester, Mass. 
William Willets, Charge, Paper 
Development Titanium 
Pigment Corp., and Lewis Reid, 
Assistant General Purchasing Agent, 
Metropolitan Life Insurance Co., cov- 
ered The Philosophy Specifications 
jointly written paper presented 
Mr. Willets. Dr. George Wads- 
worth, Associate Professor Mathe- 
matics, Massachusetts Institute Tech- 
discussed Practical Quality 
Control stimulating way. 
Since are looking forward pub- 
lishing the prepared paper Philosophy 
abstract here. Dr. Wadsworth’s 
talk was nature that would 
describe without involving 
some the mathematics which used. 
interest the subject was in- 


discussed the meeting sponsored 
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Smog Testing: 


Tuesday, November 30, the 
Young Auditorium Los An- 
geles, the Southern California District 
held meeting the subject “Smog 
Testing” with Dr. Louis McCabe, 
Chief, Los Angeles Air Pollution Con- 
trol District, the speaker. Preced- 
ing his address there was motion pic- 
ture color smog conditions the 
Los Angeles Area. 


Clyde Williams Research: 


Dr. Clyde Williams, Director, Bat- 
telle Memorial Institute, and very ac- 
tive the War Metallurgy Committee, 
World War II, speak 
the meeting Franklin Institute 
Philadelphia Thursday, January 13. 
does not plan “shotgun type” 
address, but rather will concentrate 
certain industrial aspects importance, 
including the question when start 
and stop research topic 
allied this. 


Specifications and Quality Control Joint 
A.S.T.M. New England Meeting 


150, who, prior the technical session, 
had dinner the Sheraton Hotel. 
Acting for both the and 
A.S.T.M. groups program chairman 
was Randall Doughty, the Fitch- 
burg Paper Co. presided the 
dinner and session and was appropri- 
ately singled out for many compli- 
affair. While the majority the 
audience were from the paper industry, 
there was goodly attendance, par- 
ticularly A.S.T.M. members from 
other fields including number the 
New England District Councilors. This 
was the first meeting under the new dis- 


Lewis Reid 


Willetts 


This dinner meeting, and 
many Philadelphia’s leading indus- 
trialists and research executives will 
invited attend. 


Quality Control: 


February 10, the Philadelphia 
District planning afternoon and 
evening session with dinner interven- 
ing, featuring down-to-earth discus- 
sion quality control. There will 
several papers relating specific in- 
dustries and the Johns-Manville film 
quality control will shown. Fur- 
ther announcement this meeting will 
made. 


President Templin, New York: 


February 1949, President Tem- 
plin will speak meeting sponsored 
the New York District conjunc- 
tion with the machine design group 
the Metropolitan A.S.M.E. 
will cover the subject aluminum, 
but plans discuss specifically problems 
that would interest the machine 
design element connection with 
aluminum. This meeting will 
the Engineering Societies Building. 


trict officers, which include Chairman, 
Altieri; Secretary, Carlton 
Lutts; and Vice-chairman, Miles 
Clair. 

Prior the session, the New Engiand 
Council met and decided that the 
Spring Meeting subjects would 
the field non-ferrous metals with 
probability discussions aluminum, 
magnesium, and titanium. 

addition the officers the local 
groups, the administrative 
both societies were present: Mac- 
Donald, Secretary-Treasurer T.A.- 
P.P.I., and Warwick, Executive 
Secretary A.S.T.M. 

Following the presentation the 
papers there was spirited and interest- 
ing discussion, the meeting 
breaking about 10:30 o’clock. 
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Good Design—On Philadelphia Meeting 


150 members and 
their friends and associatcs, and mem- 
bers certain other society chapters 
the Philadelphia District, heard 
excellent talk the subject De- 
sign—On the District 
Meeting October 13, the Franklin 
Institute. The was 
Bean, Jr., Research Engineer Charge 
Experimental Stress Analysis, Con- 
tinental Aviation and Engineering 
Corp., Detroit. concentrated 
the theme—Good data proper inter- 
pretation good results. Through 
series slides showed various case 
histories how designs could and were 
improved when the stress concentrations 
and sufficient data were available. 
Most his illustrations came from the 
famous Continental engines, but had 
many different examples. 

the use strain gages, Stresscoat, 
and such equipment and paraphernalia 
has been able eliminate many 


weak spots the engine and machine 
parts. The use shot peening, ni- 
triding and proper processing were 
cited frequently desirable from the 
standpoint good performance and 
economy. 

proper stress analysis, has been 
able increase the strength many 
structures while unneces- 
sary material, such fins and certain 
types fillets. has also been able 
eliminate certain types failures 
altering design change tension 
stress compression stress, etc. 

paid tribute American indus- 
try and materials engineers for furnish- 
ing the designer with excellent materials. 
His thesis was not inferior materials 
but how get the most out the good 
materials have. Good materials 
good design good processing, give 
the maximum performance. 

Those who may wish study some 
Mr. Bean’s techniques will find, 


interested, his well-illustrated 
part the 1946 A.S.T.M. 
Testing Parts and 

Chairman, presided the meeting 
Preceding the meeting, the Philadel. 
phia Council and certain guests met 
dinner and reviewed the progress 
connection with the interesting 
ings scheduled for the balance the 
season. 


spe iker 


President Templin Speaks 


from 
several the district councils, Presi- 
dent Richard Templin has been the 
chief speaker number interesting 
and successful meetings the various 
localities. each these meetings 
has, the suggestion the councils, 
discussed the subject aluminum 
which field outstanding au- 
thority. 

The first these meetings took place 
Wardman Park Hotel, this being the 
first session sponsored the new 
Washington (D. C.) District. Next 
attended the Chicago District meeting 
October the new headquarters 
the Western Society Engineers; 
this meeting being joint one with the 
Later spoke Philadelphia 
November President’s Night, 


Several District Meetings 


and the most recent meeting was the 
Cleveland Meeting November i6, 
the Cleveland Engineering Society 
Building. 

The Washington meeting was joint 
one with Committee D-13 Tex- 
tiles Materials. Dr. Frederic 
formerly Director, Standards Depart- 
ment, American Viscose Corp., and now 
retired, although handling special as- 
signments for the company, discussed 
the Five Outstanding Developments 
Textiles During the Last Decade. 
was most interesting presentation and 
Dr. Bonnet’s remarks are presented be- 
low. 


Aluminum 


Mr. Templin, who Assistant Di- 
rector Research, and Chief Engineer 


The Five Outstanding Developments Textiles During the 
Last Decade—A 


Frederic 


subject which has 
been assigned me, namely, the 
Five Outstanding 
Textiles During the Last Decade, 
based the opinions members 
the Advisory Committee A.S.T.M. 


Presented October the Washington 
(D. C.) District Meeting, sponsored jointly 
the District and Committee D-13 Textile 
Materials. 

Director, Standards Dept., now 
retired special assignment, American Viscose 
Corp., Marcus Hook, Pa. 


Committee D-13 Textile Materials, 
who were deemed, stated Profes- 
sor Ball, the D-13 Chairman, 
“sufficiently representative 
tion the industry for this 

The response our questionnaire, 
while not 100 per cent, was quite good 
and wish express thanks 
those members who took time send 
their letters but was quite 
disappointed not receiving letter 
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America, New Kensington, Pa., 
pared his paper essentially 
thumb-nail sketch this industry, 
Following brief historical notes, there 
was given picture the various form: 
which aluminum takes, that is, castings, 
wrought material and forth, with 
statistics fields application and 
there were numerous illustrations 
uses this material structural, archi- 
tectural, domestic, and other fields. 

One the most interesting features 
these meetings has been the informal 
discussion period which 
address. has been subjected 
barrage questions, and with his vast 
knowledge the field has been able, 
through the questions, bring out very 
interesting points. 


from our modest chairman himself, 
his choice. The opinions several 
textile not members the 
committee were also sent 
suggestion and are included the 
summary. 

The replies were quite interesting 
and varied that some listed many 
subjects, while others only two three. 
Although there course, wide 
divergence choice some subjects 
there seemed quite general 
agreement regard the first three. 

The development the truly 
thetic fiber, Nylon ranked first being 
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without question the most outstanding 
textile development during the past 
decade. The other types synthetic 
fibers like Vinyon, Saran, Alginate, 
Protein, Orlan, Terylene, and even 
glass were usually mentioned con- 
nection with Nylon, which stood 
the top and seemed obviously 
considered representative the en- 
tire synthetic group fibers. 

The second choice and running good 
second was strong regenerated cellulose 
type rayon, the tire cord type, which 
also included one mention the strong 
type derived from acetate rayon, namely 
Fortisan. 

The third choice was Resins and their 
applications textiles, which 
mainly under three heads: 


struction, give water repel- 
lency, crease resistance, etc. 

Bonding fibers nonwoven 
fabrics 

Strengthening paper and resulting 
paper yarns 

vehicle for pigment coloring 
and printing textiles. 


these four the use for textile 
finishes far the most important. 
this group have included the 
well-known stabilization rayon fab- 
ries the glyoxal treatments 
rather than under special heading 
chemical modification. But since the 
glyoxal fabrics 
somewhat comparable the formalde- 
hyde and melamine resins, was 
thought best include them under 
resins. the same way have in- 
cluded pigment coloring under resins, 
rather than under dyeing and coloring 
textiles. 


The fourth choice seemed fall 
mechanical lopme nts spread out, 
however, under about thirteen headings: 


Long draft worsted spinning 
cotton mills 

Tow top; tow yarn 

3. Looms 

High speed tricot flat knitting 

machines 

Automatic shuttle-bobbin winding 

controls for the Brom- 
well feed 

Mechanical cotton picking 

Hot air slasher 


Ring spinning replacing mule 
spinning 


10. Continuous spinning rayon 

11. Continuous peroxide bleaching 

12. Continuous and economic vat dye- 
ing 

13. Meta chrome dyeing for wool. 


Under these thirteen headings, the high- 
speed flat knitting machines were men- 
tioned most often the 
for second place under mechanical 
developments were: 


(a) long draft worsted spinning cot- 
ton mills 

(b) high-speed circular and other looms 

continuous and economical vat dye- 
ing 


Continuous peroxide held 
third place. 

Other subjects which might come 
under mechanical developments were 
the use rayon cakes, and sanforizing 
cotton goods. 

The fifth choice seems 
Analysis and Analytical methods. There 
were four references analytical data 
correkating laboratory with service tests. 
The great importance this was 
brought out thoroughly during 


bleaching 


New York District Discusses Domestic House heating 


THE meeting New 
York City October 26, jointly spon- 
sored the New York branches the 
AS.T.M., A.S.M.E., and A.S.H.V.E., 
three outstanding authorities their 
respective fields discussed the Latest 
Developments Domestic House Heat- 
ing. The interest the subject and 
the influence the three societies was 
evidenced crowd least 450 
which virtually filled the meeting room 
the Engineering Societies Building. 
Following brief introductory remarks 
District Chairman Myron Park 
Davis, Carl Kayan, Professor 
Mechanical Engineering, Columbia Uni- 
versity, who served Technical Chair- 
man, introduced the three speakers. 
Weber, Chief Engineer, Wire 
Cable Dept., United States Rubber 
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Co., covered Electric Panel Heating, 
which involves the use so-called 
Uskon radiant home heating panels. 
This method heating homes 
radiantly with ceiling panel which 


World War the large amount 
work done and still being done the 
various departments our armed 
services, and was surprising did not’ 
rate higher place. 

The sixth place, judged the 
replies, goes research. That say, 
the establishment the various or- 
ganized textile research agencies, 
which the Textile Research Institute 
may considered representative. 

Other subjects which were mentioned 
but which did not seem fall into the 
above general categories were: 


Chemical modification wool 
mothproof the fiber; make 
resistant alkaline wash; 
prevent shrinking and felting 

Proofing the cellulosic fibers 
toward weather, mildew, acid 
rotting, fire and water 

Advances made the blending 
rayon, synthetic and natural 
fibers 

Functional clothing 

Water-soluble spinning lubricants 

Use colloidal silica spinning 

assistant 

wool oils 

Spun dyed rayon staple 

Streamlining wet finishing process 

for wool continuous piece 
scouring 

power 

11. drive textile machines 

12. 

The foregoing choice textile de- 
velopments represents merely more 
less spot opinions. Possibly 
larger group and more statistical 
minded correlator would have arrived 
different result, but any case 
there ample room for argument and 
discussion. 


the source neat energy layer 
electrically conductive rubber. Follow- 
ing Mr. Weber was Peter Gordon, 
Treasurer, Wolff Munier, Inc., who 
has done great deal work the 
field panel heating, 


through circulation hot water 
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various types and designs piping. 
Essentially this system low tem- 
perature radiant heat application with 
the pipes located various parts the 
building, but usually the floor panels 
because easy installation. large 


number illustrations indicated the 
extensive use this relatively new de- 
velopment, although some the earlier 
installations have been for good 
many years. The final speaker was 
Knaus, Engineer, Air Condition- 


Milestones Metals St. Louis Meeting 


165 members 
the Society and their friends and 
members the St. Louis Chapter the 
American Society for Metals and the 
St. Louis Engineers Club, heard most 
interesting address the joint meeting 
ing St. Louis Novernber when 
Dr. Bruce Gonser, Supervisor the 
Non-Ferrous Division Battelle Me- 
morial Institute, pinch-hitting for John 
covered the topic Recent Milestones 
Metals and Minerals. Because illness 
his immediate family, Mr. Sullivan 
could not present, but had prepared 
manuscript which was the basis Dr. 
Gonser’s talk. However, the speaker 
elaborated various points the 
paper and brought into play his com- 
prehensive knowledge many different 
fields. 


Following the address, there was 
rather extended question and answer 
period, and Dr. Gonser brought out 
some more interesting points. The 
speaker has been active the A.S.T.M. 
technical committees for number 
years and currently Chairman 
Committee B-2 Non-Ferrous Metals 
and Alloys. 

Since hoped the address can 
published presented the BULLETIN 
extended abstract, attempt 
made here cover the highlights the 
paper. 

Following the technical session this 
joint meeting, the men present were 
guests the St. Louis Engineers Club 
during social period. All together, 
the meeting was most interesting and 
successful one. Arrangements for the 
speaker and for participation 


Philadelphia Have Two Session February Meeting 
Quality Control 


AFTERNOON and eve- 
ning meeting with dinner intervening 
February 10, under the joint auspices 
the A.S.T.M. Philadelphia District and 
the local section the American Society 
for Quality Control. The meeting 
Spring Garden St., which just few 
short blocks from 
the dinner prominent industrialist 
there will four speakers, two the 
afternoon and two the evening 
follows: 


Afternoon: 


Organizing for Quality and Waste 
Control—Dr. Eugene MacNiece, 
Director Quality Control, Johnson 
and Johnson, New Brunswick, 

Study Process Capabilities and ppli- 
cation the Foreman’s Level—An- 
thony Oladko, Foreman, Adhesive 


Plaster Mill, Johnson and Johnson, 
New Brunswick, 


Dinner: 6:30 p.m. 
Evening: 


Mobilizing for Quality Control—Jos. 
Juran, formerly Chief In- 
spection, Div., Western 
Electric Co. 

Lecture and Training Film Quality 
Control—Simon Collier, Director 
Quality Control, Johns-Manville 
Corp., New York, 


The Chairman the Program Com- 
mittee Herbert Stuart, Director 
Quality Control, Pipe and Foun- 
dry Co., Burlington, 


cordial invitation attend this 
joint meeting extended all inter- 
ested. number organizations will 
receive further information direct 
mail, will all members and 
committee members the Philadelphia 
District. 
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ing Dept., General Co., 
discussed the use the Heat Pump 
covering some the technical and 
nomic problems associated 
application residential air 
ing. 


were handled District Chairman 
Hostetter, Mississippi Glass Co, 
and A.S.T.M. District Secretary 
Wendling, City St. Louis, 
pal Testing Lab. There was goo 
haps the record for distance travel going 
Green Fire Brick Co., 
Mo. Mr. Bradley very active 
A.S.T.M. technical work, particularly 
Committee C-8, and has been closely as. 
sociated with Mr. Sullivan number 
activities. 

For the Engineers’ Club, greetings 
were extended club Vice-President 
Dawson the absence the 
club President, Brice Smith. Walter 
Bryan, Secretary the club, 
ordinated various details excellent 
fashion. 


Automotive Antifreezes 
PRACTICAL information 
the essential properties and proper use 
automotive antifreezes and cooling sys 
tems given the new booklet, Autom 
tive Antifreezes, just issued the National 
Bureau Standards. This publication, 
although designed primarily for the aver- 
age automobile owner, should prove help- 
ful manufacturers interested entering 
the field antifreeze production. 
are the results years 
extensive tests the Bureau well asa 
summation the work other investiga- 
tors. addition simulated and actual 
service tests antifreezes, basic investi- 
gations the physical and chemical prop- 
erties antifreeze compoynds and 
materials currently used cooling systems 
were made. Answers are given such 
practical questions when install.an 
antifreeze, what strength use, what kind 
antifreeze best suited the service 
involved, how the automobile should 
prepared for antifreeze, how distinguish 
between different types antifreezes, and 
when replace antifreeze. Pertinent 
physical properties and service perform- 
ance the major categories antifreezes 
are also given. 
NBS Circular 474, 


pages, available from the Superintendent 
Documents, Government Printing 
cents copy. 
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Work 


B-4 Elec- 
trical Heating, Resistance, and Related 
Alloys held two-day meeting Cam- 
bridge, Mass., October and and 
many the committee members, par- 
ticularly those interested contact 
materials, attended Colloquium 
Electrical Contacts which was held 
the Massachusetts Institute Tech- 
nology. 

Cathodes Subcommittee VIII 
Radio Tubes and Incandescent Lamps, 
Acker the Western Co. 
presented summary report the work 
the section date. This report 
also discussed the diode program and the 
test results that had been obtained 
the committee. was felt all that 
this report was quite helpful indicat- 
ing the work still done. 

Among other suggestions was 
slight modification the derivation 
the Figure Merit, now used evalu- 
ate the various melts. was agreed 
that the standard diode satisfactory 
for comparing melts the same alloy, 
but not adequate for the evaluation 
minor changes the experimental 
nickel melts that had 
Some changes the diode construction 
were suggested and the proposed diode 
specifications reviewed. was noted 
that nearly half the sections for this 
tentative specification hed been com- 
pleted and the remaining sections were 
assigned various members the com- 
mittee for further development. 


Electrical Heating, Resistance, and Related Alloys 


TECHNICAL COMMITTEE NOTES 


The Data Committee the Cathode 
Section presented Proposed Recom- 
mended Practice for Cathode Melt 
Testing which, after discussion and 
minor revision, was approved for sub- 
mission the entire section. Three 
new cathode melts are now being tested. 
The Chemical and Metallurgical Com- 
mittee the Cathode Section reported 
considerable progress the preparation 
the Proposed Tentative Specifications 
for Nickel Cathode Sleeves for 
tronic Devices. Progress was also re- 
ported the standardization emis- 
sion mixtures and methods applica- 
tion for them and also electron 
diffraction studies the interface. 

Test for Alloys Controlled Atmos- 
pheres reported that the first tests had 
now been completed the corrosion 
test furnace using 35-15 type samples. 
These tests are continuing. 

Subcommittee Contact Ma- 
terials also held very well-attended 
meeting. There was discussion 
the report the tests that have been 
conducted various members the 
committee connection with their 
study the Surety Making Circuit. 
Progress was also reported the Pro- 
posed Tentative Method Test for 


Determining Hardness Contact Ma- 


terials which, indicated, will 
pleted during the current year. The 
Section Standardization Contact 
Forms and Sizes reported that some 
difficulties were being experienced 


Acctivities Copper and Copper Alloys 
Cast and Wrought 


Committee B-5 Copper 
and Copper Alloys, Cast and Wrought 
and all its subcommittees dealing 
with the wrought products held three- 
day meeting Headquarters 
General Electric Co. presided the 

the main committee the 

The committee voted apply the 
type designations for copper contained 
the new Tentative Classification 
Coppers 224) its copper specifi- 
cations. The committee also voted 
make number changes dimen- 
sional tolerances its specifications for 
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wrought alloys and add notes regarding 
the significance the numerical values 
its specifications and apply the 
rounding off procedure follow the 
Recommended Practices for Designat- 
values 29). The committee also 
voted use its wrought specifica- 
tions appropriate reference the 
Standard Method Sampling the 
Non-Ferrous Metals and Alloys 55), 
effectuating agreement reached with 
Committee E-3 through small joint 
task group. 

The Subcommittee Plate, Sheet 
and Strip voted add requirements 
for third grade aluminum bronze 
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securing the proper availability all 
the sizes they had tabulated and this 
matter being looked into further with 
the view making some revisions the 


proposed standard dimensions. The 
new Section Micro Current Contacts 
reviewed their assignment and laid out 
the program work which they are 
undertaking. 

After the Subcommittee meetings 
the members adjourned the Mass- 
achusetts Institute Technology where, 
the afternoon October and all 
day October 15, Colloquium 
trical Contacts was conducted with Dr. 
Germer the Bell Telephone 
Laboratories presiding. Seven papers 
were presented and proved very inter- 
esting the subcommittee and provoc- 
ative extensive discussion. 

Subsequent the meeting Cain- 
bridge the Advisory Committee the 
Cathode Section met Newark, 
November further review the 
Cathode Section’s program develop- 
ment. this meeting was decided 
that the diode program should modi- 
fied include performance character- 
istics cathodes addition purely 
emissive characteristics. 
the structure the diode may 
modified, such tool should probably 
Advisory Committee also took steps 
looking the coordination the work 
the Committee with that 
the Armed Forces’ Panel Electron 
Tubes, and outlined various suggestions 
for research type program they felt 
should undertaken. 


designated Alloy the Specification 
for Aluminum Bronze Plate, Sheet and 
Strip This will nominal 
per cent copper, per cent alumi- 
num, per cent iron alloy, suitable for 
boiler plate. 

The Subcommittee Rods, Bars and 
Shapes voted adopt the report its 
Task Group the Tension Testing 
Rod and Bar Stock which provides for 
setting elongation values its speci- 
fications basis four times the 
diameter rather than uniform 2-in. 
gage length with the testing done 
with the Tentative 
Methods Tension Testing Copper 
and Copper-Alloy Rods, 
Shapes 220). The subcommittee 
also voted make minor changes 
several its other specifications. 

The Subcommittee Pipe and Tube 
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voted raise the weight tolerance for 
individual tubes the Specifications 
for Copper Water Tube 88) from 
per cent per cent. The subcom- 
mittee also make some minor 
changes the Table Chemical Re- 
quirements the Specifications for 
Copper and Copper Alloy Seamless 
Condenser Tubes and Ferrule Stock 
111) and add tables preferred size 
tubing appendices the Speci- 


fications for Copper Tubes 75) and 
Brass Tubes 135). 

The Subcommittee Methods 
Test reported that task groups were still 
working the Proposed Method for 
Tension Testing Thin Sheet Metal, 
the effect speed testing and 
studying the relation between Rockwell 
hardness and thickness. 

The and Publications Sub- 
committee considered the problem 


Group Meetings Four Constructional Material 
Committees 


For the third time the 
past two years, certain committees 
the constructional materials field with 
overlapping membership arranged suc- 
cessive meetings which proved very 
successful attendance well the 
conservation time required. Com- 
mittees Cement, C-7 Lime, 
C-9 Concrete and Concrete Aggre- 
gates, and D-4 Road and Paving 
Materials met the Hotel Jefferson 
St. Louis, Mo., during the period Octo- 
ber 29, inclusive. The combined 
schedule meetings was arranged 
Society 
the Materials Committee the Ameri- 
Association State Highway 
Officials met October and 26, 
which more than per cent the 
membership were members the 
A.S.T.M. committees. The total sched- 
ule included committee and sub- 
committee meetings over the four-day 
period. 


Cement 


Committee Cement held its 
meeting the morning October 
with nine subcommittees meeting 
October and 28. The majority 
the subcommittee reports presented 
were the nature progress reports. 
Included action taken was recom- 
mendation for further revision the 
A.S.T.M specification covering portland 
visions include change the chemical 
requirements for Type cement 
relieve the somewhat restrictive effect 


ping the and the A1.0; limits and 


adding the requirement that the 
shall not exceed per cent and the C,AF 
plus twice the content shall not 
exceed percent. tentative method 
penetration test for determining the 
time setiing cement mortar was 
accepted for letter ballot, this being 
revision the proposed method pub- 
lished information only appen- 
dix the 1948 Annual Report. ten- 
tative specification for the 10-in. flow 
table including design was also approved 


for committee letter ballot. revision 
the Specification for Masonry Cement 
91-48) was accepted provide for 
two types masonry cement, namely, 
Type for use general purpose ma- 
sonry; Type for use where high 
strength required. The required 
strengths for 2-in. cubes, made, stored, 
and tested accordance with 
requirements, shall not less than the 
following: For 250 psi. seven 
days, 500 psi. days; for Type II, 
500 psi. seven days, 1000 psi. 
days. 

The Working Committee Fineness 
proposed wider tolerances the air 
permeability apparatus allow accept- 
ance apparatus now being manu- 
factured and called attention rather 
serious problem connection with the 
turbidimeter apparatus that certain 
types this apparatus are being manu- 
factured and sold quantity which 
not meet the specifications. 
Two further items reported were: 
(1) outline tentative form has been 
prepared covering test methods for 
evaluating additions cement and (2) 
the results obtained from the use the 
flow table and the flow trough for the 
purpose establishing the possibility 
the elimination the flow trough and 
thereby having only one method for 
determining consistency mortar and 
concrete. 


Lime 


Committee C-7 met October 
with four preceding the 
main meeting. Several new member- 
ships were reported representing the 
chemical limestone field line with the 
expanded scope the committee. 
Letter ballot has now been completed 
covering the recommendations for adop- 
tion the tentative specifications 
normal and special finishing hydrated 
lime and 206), tentative specifi- 
for hydrated lime for masonry 
purposes 207), and tentative method 
physical testing quick lime and 
hydrated lime 110). 
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proposing standard form for the 
mittee’s specifications and made 
mendations the other 
ical composition and minor changes 
the chemical requirements for the 
basic alloy into agreement, far 
possible, regardless the form 
material. 


Reports subcommittees noted the 
following items: changes are felt 
able the current slaking 
for structural attention will 
given the advisability adding 
hydrated finishing limes 
workability; and round-robin labor. 
tory tests will continued such tests 
settling, content, fluorine 
tent, absorption trains, autoclave 
and ete. review the research 
lime being conducted the 
achusetts Institute Technology was 
made Chairman Murray the 
research subcommittee. The 
meeting Committee C-7 will 
connection with the Annual Meeting 
the Society Atlantic City 


Concrete and Concrete Aggregates 


Forty-six members Committee 
Concrete and Concrete Aggregates 
attended the main meeting the 
visitors. Items interest reported 
several the subcommittees 
cluded the new proposed definitions 
the term which 
will circulated the committee for 
information and eventually Com- 
mittee E-8 the Society; new methods 
are being prepared revision the 
method test for volume change 
cement mortar and concrete 
consist two parts, one 
test apparatus and procedure and the 
other describing the conditions under 
which shortage due prolonged drying 


should determined; the proposed 
method test for air concrete using 
the pressure principle has been com- 
pleted for circulation the committee; 
and revisions were approved 
for concrete aggregates 33) 
which will bring accord with the 
recently adopted Simplified 
Recommendation for Sizes Coarse 
agreement with the corresponding AAS 
specification. 

expected that revised method 
for evaluating air-entraining 
tures, published October, 
‘will adopted this 
proposed test method for bleeding 
concrete being submitted 
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tee ballot for adoption new tenta- 


tive method. Another new develop- 
ment has been the preparation 
method test for bond concrete. 
This not applicable for study- 
ing such things characteristics steel 
bars. proposed method test for 
soft particles coarse aggregate 
preparation. 

The chairman and secretary were 
authorized fix the time and place 
the next meeting. The committee 
hold its 1949 fall meeting San 
Francisco connection with other com- 
mittees the Society. 


Road and Paving Materials 


Forty-three members were present 
the main meeting Committee D-4 
Road and Paving Materials held the 
afternoon October with addi- 
tional number visitors. The com- 
mittee was very well represented the 
number subcommittees holding meet- 
ings totaling 18. 

Included the many phases com- 
mittee activity reported were the 


C-8 Re- 
fractories held its fall meeting Sep- 
tember Conneaut Lake Park, Pa., 
connection with the meeting the 
Refractories Division the American 
Ceramic Society. This was the 74th 
meeting Committee C-8 since its 
organization 1914. the various 
reports several items 
interest were noted. 

Industrial surveys refractory serv- 
ice conditions are being conducted 
for revision the existing reports the 
lead, copper, and malleable iron indus- 
tries. the Subcommittee Tests, 
the problem establishing suitable 
furnace for the pyrometric cone test 


Fall Meeting Committee C-8 Refractories 


following tentative method 
test the effect water compressed 
bituminous mixtures being resubmit- 
ted subcommittee for further review; 
revised list terms was recommended 
for submission the Society from which 
were excluded the terms 
and “dehydrated cooperative 
tests are undertaken establish 
proposed method for the destruction and 
recovery bitumen the Rotarex 
method with samples being taken from 
job; changes the float test will 
circulated for subcommittee ballot; 
standard procedure for the Engler 
viscosimeter will formulated and cir- 
culated for comment; tentative 
revision the Los Angeles abrasion test 
was recommended for committee ballot 
which will extend the scope the test 
include coarser sizes; further revi- 
sions were proposed the recently 
adopted tentative method for sampling 
bituminous paving mixtures 979); 
and cooperative work continued 
the use the glass plate test for use 
developing the effect stripping 
action bituminous coated aggregates. 


receiving attention. Cooperative work 
differences reheat behavior between 
the present test 113) and panel 
test. Revisions are being considered 
Standard Method Test 
for Workability Index Fireclay Plas- 
tic Refractories 181) and the Ten- 
tative Specification for Castable Re- 
fractories for Boiler Furnaces and In- 
cinerators 213 T), the latter being 
particular reference the reheat change 
test and the temperatures used this 
test. 

The new Section Disintegration 
Carbon Monoxide has inaugurated work 
which initially will concerned with the 


Committee C-16 Thermal Insulating Materials Adopts 


Reorganization Plan 


IMPORTANT action 
the recent meeting Committee C-16 
Thermal Insulating Materials was 
the final approval the revised by-laws 
whereby reorganization the commit- 
tee structure was effected. The meet- 
ing was held Haddon Hall, Atlantic 
City, October and 12. The com- 
mittee will now operate the basis 
three groups subcommittses, namely, 
administrative, thermal properties, and 
nonthermal properties. The adminis- 
trative group will include planning 
subeommittee composed the sub- 
committee chairmen all working 
and representatives 
other interested allied societies. Re- 
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search will important responsi- 
bility this 

The status several proposed stand- 
ards was discussed. the field 
block and pipe insulation new methods 
for determination density block 
insulation and for pipe insulation are 
being considered and method for de- 
termining the water absorption block 
insulation being prepared for letter 
ballot. Specifications block insula- 
tion products are being studied de- 
termine the specific properties which 
limitations should set up. 

Four methods for measuring adhesion- 
after-drying thermal insulating ce- 
ments are being studied. Further study 
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Further items include revision the 
specifications for asphalt cement 946) 
circulated the subcommittee 
which deals with the addition the 
scope statement covering uniform- 
ity coefficients; grade 
emulsion will proposed for inclusion 


the tentative specifications for asphalt 


emulsions 977) covering grade 
heavier than now used for surface treat- 
ment; the specification for crushed 
stone and crushed slag and gravel for 
water-bound courses 694) will 
reviewed for revision which will change 
the gradings conform the latest 
revision the Simplified Practice Code; 
mineral-filled asphalt joint sealing com- 
pounds the hot-poured type; and 
study continuing the review the 
two softening point test methods 
and 28) with particular attention 
the mechanical stirring section. 

Announcement was made the 
election honorary membership 
Committee D-4 Prevost Hubbard, 
secretary the committee from 1908 
1946. 


collection complete bibliography 
the effect carbon monoxide re- 
fractories, questionnaires establish 
what work has been done the sub- 
ject, and the study chemical and ther- 
mal dynamic aspects the test. 


The Subcommittee Heat Transfer 
has been active two items, namely, 
(1) analysis the general suitability 
our present standard methods for 
thermal conductivity, and (2) the in- 
adequacy the present standards 
covering the testing materials where 
the conductivity does not maintain 
constant value after customary runs. 
has been suggested that electrical 
conductivity tests included the 
work this 


also being given compression-shear 
factors insulating cements well 
the plasticity wet-insulating cement. 

The subcommittee blanket insula- 
tion reviewing test methods cover 
additional properties needed 
measured, including weathering, re- 
siliency, and fire resistance. Decision 
was reached include the term 
with the term “blanket” being syn- 
onymous with the same general type 
insulating material. 

method for measuring density 
loose-fill insulation being reviewed 
the appropriate subcommittee. This 
subcommittee also interested 
studying properties loose fill materials 
other than thermal insulating value. 

proposed method for measuring 
thermal conductivity use the 
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guarded hot box method has been re- 


viewed preliminary subcommittee 
ballot and method for pipe insulation 
also being written. The guarded hot 
box method companion method the 
existing standard method for measuring 
thermal conductivity means the 
guarded hot plate 177), used 
for composite materials whereas the 
guarded hot plate used for basic 
materials only. The subcommittee 
special thermal properties reported 


round-robin tests being conducted 
specific heat data and study 
certain permanence characteristics 
thermal insulations such the effect 
moisture all temperature ranges and 
all insulation. was felt that emis- 
sivity property that should con- 
sidered. 

studying dimensional standards, 
the subcommittee this subject pre- 
sented preliminary report the 
termination clearance between pipe 


and insulation. Consideration the use 
gage determine the size clear. 
ances between pipe covering and 
tion will given preparing table 
these clearances. Revisions the 
tentative method test for water vapor 
permeability sheet materials 
214 are being considered such the 
enlargement the scope include all 
vapor barriers and consideration 
thicker samples. 


Structural Sandwich Construction Committee Will Emphasize 
Simulated Service Testing 


PERMANENT Officers were 
elected two-day meeting Com- 
mittee C-19 Structural Sandwich 
Constructions, held ASTM Head- 
quarters November and 19. 
Professor Dietz, Massachusetts 
Institute Technology, Reid, 
Chance-Vought Aircraft Div., and 
Hartman, Aluminum Company 
America, were elected permanent 
chairman, vice-chairman, and secretary, 
respectively, each having held these 
Tatnall, Baldwin Locomotive Works, 
was elected fill vacancy member- 
at-large the Advisory Subcommittee, 
the other two members being 
Markwardt and Crepps. was 
announced that the By-laws the com- 
mittee have now been accepted 
proper letter ballot. 

Interesting discussions took place 
the four subcommittee meetings held 
the consideration the work that 
should undertaken the field 
sandwich constructions. Subcommittee 
Mechanical Properties Basic 
Materials reviewed the list core 


materials which had been grouped 
according type, and decision was 
made confine further discussion the 
main groups rather than individual 
items, considering test methods appli- 
cable each group. Dimensional sta- 
bility was added the list properties 
that are considered importance the 
field core materials. Three sections 
are planned for further organization 
within the deal with 
mechanical, physical, 
properties, respectively. 
entiation between and physi- 
properties will that mechanical 
properties include those involving stress 
and requiring the use testing ma- 
chines. The term was 
agreed upon for use describing the 
property core material adhere 
other materials. 

Subcommittee Mechanical 
Properties Basic Sandwich Con- 
structions reviewed proposed method 
subcommittee letter ballot. Methods 
covering compression, both edgewise 
and flatwise, and flexure used the 


Forest Products Laboratory were 
reviewed with discussion size 
specimen being the major item. 

was recognized that most impor- 
tant field endeavor Committee 
C-19 that permanence, durability, 
and simulated service testing. Sub- 
committee III covering this field 
inaugurated some preliminary work, one 
phase being survey suggested tests 
sandwich construction required 
the building field. The Section 
Exposure Facilities will continue 
contact with the activities the 
Advisory Committee Corrosion 
the Society and will rely the other 
working subcommittees specify size 
and number specimens that should 
required for outdoor exposure 
and reviewed list defi- 
nitions pertaining structural sand- 
wich constructions eliminating all terms 
which are general nature and apply 
other than sandwich construction. 
Other terms were eliminated which were 
circulated the sukcommittee for letter 
ballot. The next meeting the com- 
mittee will Chicago conjunction 
with the Spring meeting the Society. 


Inspection Trip Features Meeting Committee D-10 
Shipping Containers 


Two items interest 
connection with the meetings Com- 
mittee D-10 were talk given 
Perry, Chief Field Engineer, Signode 
Steel Strapping Co., who spoke the 
subject Function Test Track 
Developing Good Packaging and 
Carloading Methods” and inspection 
trip through the new laboratories the 
General Box Co. Chicago. The 
members were afforded the opportunity 
seeing one the most modern and 
completely equipped laboratories for 
the testing shipping containers, prin- 
cipally the wooden crate and box type. 
The committee met the Hotel Bis- 
marck, Chicago, October and 


Well-attended subcommittee meetings 
were held October followed 
meeting the main committee 
October 

The Subcommittee Tests, through 
its several sections, reported extensive 
activity, including the development 
test method for large crates and 
shipping cases and drop test for bags. 
Discussion took place the need for 
method measuring puncture 
containers compared with snagging 
test, with further study given 
this matter. Uncertainty was expressed 
requirements for test 
for metal cylinder containers and fur- 
ther inquiry will made view 


ASTM BULLETIN 


existing coverage The Bureau Ex- 
plosives the A.A.R. The need was 
expressed for torsional for con- 
tainers weighing under 1000 includ- 
ing contents. Due consideration was 
given criticism the recommended 
test for penetration liquids into sub- 
merged containers following which 
submittal the Society was approved. 

The Subcommittee Performance 
Standards reported progress its 
cult task establishing performance 
requirements. important step has 
been taken the subcommittee 
classifying articles being shipped 
cordingtoshippingcarriers. 
shipping carriers onthe 
basis the ease shipment. 
(being the easiest); class (6) 
air, mixed and pool carloads, L.C.L, 
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mail and express; class (c) com- 
mercial export; and class military 
export. 

The Subcommittee Interior Pack- 
ing submitted extensive list 
definitions which will turned over 


the Subcommittee Definitions for 
review preliminary letter ballot 
the entire committee. The subcom- 
mittee believes that existing test meth- 
ods formulated Committee D-10 are 
adequate for use testing interior 


Various Phases Adhesives Testing Discussed 


was accomplished 
recent meetings Committee D-14 
November 12, inclusive. All sub- 
held meetings which ‘were 
well attended both subcommittee 
members well the general commit- 
teemembership. few the develop- 
ments discussed and reported are 
noted. The Subcommittee Tests 
for Working Qualities reported 
proposed method for measuring the 
storage life various adhesives which 
being referred the section for revision 
with the suggestion that strength test 
included. The Subcommittee 
Permanence reported that proposed 
test method the effect 
exposure heat and has been 
sent ballot the subcommittee. 


Cooperative cycling tests are 
repeated wood bonds with additional 
tests include metal-to-metal bonds. 
proposed method the effect 
chemical factors has been revised pre- 
liminary submittal committee 
ballot. 

The recently authorized subcommit- 
tee electrical properties achesives 
has now completed its 
which will consist four deal- 
ing with dielectric strength, 
resistance, constant, and 
power factor and are resistance, respec- 
tively. These sections will study pro- 
posed methods testing these respec- 
tive properties. Two the problems 
which will studied the research 
subcommittee will corrosion ad- 
hesives and permanence with attention 


Over 100 10th Anniversary Meeting Committee 
D-20 Plastics; Much Work Under Way 


D-20 Plas- 
tics met City November 
and with attendance 110 
members and guests. Meetings were 
held all its subcommittees. 
The meeting included banquet com- 
memorating the tenth anniversary 
the organization Committee D-20. 

the recommendation the Sub- 
committee Strength, Committee 
D-20 took action present the 
Administrative Committee Stand- 
ards new tentative method test 
for tear resistance plastic film and 
tentative method test for tensile 
properties thin plastic sheets and 
AS.T.M. Method 882. Both 
these methods were prepared co- 
operation with the Society the 
Plastics Industry. Changes were made 
both methods following consideration 
criticisms received committee 
letter ballot the methods. 

new method test for stiffness 
versus temperature properties non- 
rigid plastics means torsional 
test was approved for submission 
letter ballot the 
Strength. This method covers pro- 
cedure for determining stiffness char- 
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acteristics nonrigid plastics over 
wide temperature range. 

Action was taken revision the 
Tentative Method Test for Flexural 
cover the testing thin sheet ma- 
terials in. and under. 
visions are being made the result 
certain research work the Johns 
Hopkins University and the University 
Delaware. 

The Subcommittee Optical Prop- 
method for the measurement the gloss 
thin plastic films using recording 
goniophotometer. This work when 
completed will result revision 
the Method Test for Diffusion 

The Subcommitttee Permanence 
submitted for letter ballot Commit- 
tee D-20 new tentative method 
test for determining shrinkage plas- 
tics from linear dimensions. 

The Specifications 
presented revisions the Tentative 
Specifications for Polystyrene Molding 
Compounds 703), and for Laminated 
Thermosetting Materials 709). 
also recommended the adoption 
standard four Tentative Specifica- 
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packing. 

was announced that the Spring 
Meeting D-10 will held Atlantic 
City May and connection with 
the meeting the American Manage- 
ment Association. 


the latter being given the difficult 
problem setting accelerated 
test. addition, the fundamental 
approach the question 
and the origination test specimens 
measure pure stress will before this 
subcommittee. 

The specifications 
proceeding with the formulation 
tentative specification which initially 
will modeled after existing A.S.T.- 
specification covering rubber and 
rubber compounds 735T). 
was felt that two types permanence 
tests should included the proper- 
ties required such specification. 
The draft this specification will 
circulated the entire committee for 
comments. Decision was reached 
hold the next meeting the committee 
Chicago during the first week 
April, 1949. 


t 


tions covering Cellulose Nitrate Plastic 
Sheets, Rods and Tubes 
Vinylidene Chloride Molding Com- 
pounds 729), Ethyl Cellulose Mold- 
ing Compounds 787), and Cast Allyl 
Plastic Sheet, Rods, Tubes, and Shapes 
819). 

The Subcommittee Analytical 
Methods has been actively studying 
ticizers, including tests for acidity, 
saponification, specific gravity, color, 
and stability. Work also under way 
methods for determination plas- 
ticizer, residual solvent, pigment, and 
filler cellulose ester plastics. 

The adoption standard the 
Tentative Method Test for Acetyl 
and Butyryl Content Cellulose 
Acetate Butyrate 817), 
Short-Time Stability Elevated Tem- 
peratures Plastics Containing Chlo- 
rine 793) was recommended. 

The Subcommittee Molds and 
Molding Processes presented four rec- 
‘ommendations. The first was pro- 
cedure for molding water absorption 
specimens; the second transfer mold 


for inclusion 647 which covers 


molds for test specimens electrical 
insulating materials; the third recom- 
mended practice for phénolic transfer 
molding; and the fourth revision 
647 cover injection mold. 
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code for deseribing the direction 
testing when reporting test values 
plastics was approved for submission 


tentative the committee 
standards. The following four defini- 
tions were also approved for publication 
tentative: Thermoplastic (adjec- 
tive), Thermoplastic (noun), Thermoset 
(noun), and Thermosetting (adjective). 

very interesting session arranged 
the Subcommittee Research the 
following four papers were presented: 


Ignition Temperatures 
Materials—Mr. Lamb, the Na- 
tional Bureau Standards 


Proposed Test for the Weight Loss 
Marks, Columbia Chemical Div., 
Pittsburgh Plate Glass Co. 


Impact Behavior Thermoplastics 
and Laminates—Mr. Quack- 
enbos, Jr., the Bakelite Corpora- 
tion, and 


Changes Contemplated Thermometer Specifications 


1949 


Standard and Tenta- 
tive Specifications for Ther- 
mometers and 1-47 cover 
etched stem glass thermometers gradu- 
ated Centigrade and Fahrenheit de- 
grees. specifications cover 
total different thermometers 
which are specified for use number 

Some these specifications were 
originally included detail the 
Methods before the E-1 Ther- 
mometer Specifications were compiled 
tabular form 1939; others have 
been added from time time meet 
new requirements for temperature meas- 
uring instruments methods. 

The older specifications were most 
cases accepted E-1 Standards their 
original form, but new thermometers 
were added certain refinements were in- 
corporated the specifications bring 
them line with the latest manufac- 
turing and standardizing practices. 

obvious that minor differences 
between the earlier and later specifica- 
tions would develop. Some these 
differences were reconciled making 
editorial changes. Others have been 
sufficient importance referred for 
approval the A.S.T.M. technical 
committees concerned. 

About three years ago Section 
Thermometers, Committee E-1 
Methods Testing, recognized that 
thorough investigation inconsisten- 
cies which had not been corrected was 


desirable, and special subcommittee 
was appointed make this study and 
submit recommendations Section 

This special subcommittee was au- 
thorized investigate those 
encies which could made without 
disturbing the basic characteristics 
the thermometers. Later would re- 
view revisions specifications which 
might require action the technical 
committees involved, such changes 
the accuracy dimensional require- 
ments. 

After thorough study and discus- 
sion the specifications several meet- 
ings, the Section Thermometers has 
now approved number revisions 
which will involve changes the follow- 
ing nature: 


Adding graduations below the 
(32 F.) mark conform the 
National Bureau Standards 
requirements for certification. 

Adoption uniform system 
terminal numbering prevent 
errors reading. 

marked prescribed manner 
differentiate them from the 
scale above zero. 

The A.S.T.M. thermometer number 
etched the tube along 
with the name the thermome- 
ter. 

Abbreviations the A.S.T.M. test 
names, shortened some cases. 

more uniform method specify- 
ing expansion chambers. 


Scope Committee E-7 Cover Nondestructive Testing 


RECENT announcement 
has been made the extension the 
scope Committee E-7 which 
formerly was confined radiographic 
testing, the expansion cover non- 
destructive general. Since 
Committee E-7 anxious have very 
broad representation cover both the 


practical and theoretical point view, 
the officers all technical committees 
have been asked determine the inter- 
est their groups and whether repre- 
sentation Committee E-7 desired. 

Committee E-7 has been very active for 
many years stimulating interest 
radiographic testing; has sponsored 
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Some Notes the Effect Testing 
Machines the Tensile Properties 
Plastic Films—L. Boor, the 
Office the Quartermaster 
eral 


The meeting was concluded 
showing sound color film, furnished 
through the courtesy the Society 
the Plastics Industry, which illustrated 
the work conducted the Massachu- 
setts Institute Technology. 


Contraction chambers more defi- 
nitely specified location and 
shape. 

Permission given use 
ing rather red 
certain cases where specific test 
ferent color than the main body 
graduations and 


planned have the above 
changes incorporated the thermome- 
ter specifications 1949. The com- 
mittee wishes make clear, however, 
that these changes the specifications 
not affect the basic 
the thermometers far tem- 
perature measurements are 
Thermometers which have been 
factured accordance with the present 
specifications should definitely retain 
the same official status those which 
these revisions will incorporated. 

Other changes the interest uni- 
formity and clarity are editorial 
nature and will the stand- 
ards next year. These include new 
tabular arrangement for the specifica- 
tions, the elimination many foot- 
notes, and the rewriting certain para- 
graphs the general text the specifi- 
cations. 

The special subcommittee appointed 
review and suggest corrections 
the inconsistencies A.S.T.M. 
mometer specifications will continue 
its work and will concentrate bring- 
ing into conformity the Centigrade and 
Fahrenheit ranges certain thermome- 
ters that the manufacturers can use 
the same blanks for either range 
given item. 


two very valuable symposiums whieh 
have been heralded widely 
ing books, and believed that with 
the expansion the scope cover 
nondestructive testing the committee 
can make number very valuable 
contributions this field. 

The announcement indicates that the 
expanded scope would envisage the type 
test for use detecting 
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engineering materials. These tests in- 
elude magnetic powder, radiographic, 
ultrasonic, and other methods simi- 
lar nature. undertaking this new 
assignment, the committee will devote 
its attentions the development 
general test procedures, but 


assume responsibility for product 
specifications. The individual techni- 
committees, responsible for the 
development product specifications, 
may also interested developing 
special test procedures, and such 
instances Committee E-7 will pre- 
pared serve advisory consult- 


Joint Committee Chemical Analysis X-Ray Diffraction 
Expands 


Second Supplementary Cards Soon Issued 


Tue Joint Committee 
Analysis X-Ray Diffrac- 
tion Methods, sponsored the Ameri- 
ean Society X-Ray and Electron 
Diffraction, the (British) Institute 
Physics, and the A.S.T.M., 
cently enlarged its membership in- 
clude representatives Com- 
mittees which have indicated inter- 
est the Joint Committee’s work. 
This recognition the very wide- 
spread application X-Ray diffrac- 
tion and the interest building 
the index. 

1941 the A.S.T.M. published for 
this committee original set 4000 
cards for identifying crystalline mate- 
rials X-ray diffraction, and 1944 
supplementary set 4500 additional 
cards. These two sets have become 
universally known the Card Index 


File for Identification Crystalline 
Materials the Hanawalt X-Ray 
supplementary set approximately 
1500 cards has been under preparation 
for nearly two years shortly 
issued. Diffraction, physical and chem- 
ical data have been rearranged new 
cards include fuller information. 
The committee considering printing 
this second supplementary set Key- 
sort cards and then reissuing the origi- 
nal ‘and first supplementary set the 
same type card. Preparation the 
original and the two supplementary sets 
data has been the 
Pennsylvania State College Dr. 
Davey, Research Professor Chem- 
istry and 

The new members the Joint Com- 
mittee are follows: 


4 


Continuing the Series Photographs Technical Committee 
Officers— Upper Left, Committee C-8 Refractories: r.; 
Upper Right, Committee D-5 Coal and Coke; 


Vice-Chairman. 


man. 


Selvig, Chairman. 


Lower Left, Committee B-7 Light 
‘Metals and Alloys, Cast and Wrought: Walter Bonsack, 
Vice-Chairman; Bowman, Secretary; Williams, Chair- 


ing capacity. 

Bly, Materials Control Labora- 
tory, Pratt Whitney Aircraft Divi- 
sion, United Aircraft Corp., East Hart- 
ford Conn., the chairman the 
committee and the secretary 
O’Connor, Naval Ordnance Laboratory, 
White Oak, Silver Spring 19, Md. 


tion, representing Committee 
D-18 Soils for Engineering Purposes. 

Heiligman, Lavino Refractories 
representing Committee 
Refractories. 

Imhoff, Allis-Chalmers Co., and 
Scott, Hall Laboratories, Inc., 
representing Committee D-19 
Water for Industrial Uses. 

Insley, National Bureau Standards, 
representing Committee 


Brosky, Pittsburgh Testing Laboratories, 
representing Committee 
Non-Destructive Testing. 


The committee with the new addi- 
Davey the Pennsylvania State 
College serving chairman and 
Freval the Dow Chemical Co. 
assistant chairman. Recently the com- 
mittee appointed Caum the 
A.S.T.M. staff serve permanent, 


secretary. 


Lower Right, Officers Committee B-9 Metal Powders 
and Metal Powder Products; Reich, Chairman; 
Squire, Secretary; Toeplitz, Vice-Chairman. 


Note.—We usually arrange these the order Chairman, 
Vice-Chairman, and Secretary. 
engravers went haywire somewhere. 


This time the instructions our good 
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Value Standards, American Standards Association 
Meeting; New Officers 


Tue legality standardi- 
zation, the program the Munitions 
Board bringing about coordinated 
standards for the military establish- 
ment, the organization company 
standards work, and methods evaluat- 
ing standards were some the subjects 
taken lively discussions the 
question “What Good Are 
the Thirtieth Annual Meeting the 
American Standards Association, Oc- 

John Kenney, Under Secretary 
the Navy, spoke the importance 
simplification and standardization 
efficient and economical military supply 
system and thus our national se- 
curity, and described the steps being 
taken the Munitions Board bring 
about coordination the standards 
the Army and Navy, and Air Force, and 
unify them with industry’s specifica- 
tions. John Sonnett, partner 
the firm Cahill, Gordon, Zachry, and 
Reindel, and former Assistant United 
States Attorney General, discussed the 
Legal Aspects Standardization and 
Earl Shreve, president the Cham- 
ber Commerce the United States, 
served moderator for dis- 
cussion and made the address 
the session the association and 
technical society members. 


Officers: 


New officers for the coming year were 
announced the meeting. Thomas 
Jolly, Vice-President Charge 
Engineering and Purchases, The Alu- 
minum Company America, will 
president. Dr. Harold Osborne, 
Chief Engineer, American Telephone 
and Telegraph Co., and past chairman 
the A.S.A. Standards Council, will 
now serving vice-president the 
United States National Committee 
the International Electrotechnical Com- 
mission. 


Wagner, Executive Depart- 


Thomas 


ment, Philadelphia Co., was 
elected vice-chairman the 
Council, the technical governing body 
the Association, and because the 
death Adams, Chairman-elect, 
Mr. Wagner was named Acting Chair- 
man. 

Effective 1949, Mr. Wagner will 
become Chairman this important 
Council. Formerly associated with the 
Telephone Co., the Western Elec- 
tric Co., and Stone Webster Engi- 
neering Corp., Mr. Wagner before 
Philadelphia was specialist 
codes and standards the staff 
the National Bureau Standards, 
technical and professional groups, in- 
cluding the A.I.E.E., active 
various civic and other groups Phila- 
delphia. 

Also reelected for the coming year 
were Vice-Admiral Hussey, Jr. 
(USN, ret.), secretary the Associa- 
tion; and Cyril Ainsworth, technical 
director and assistant secretary. 


Military Standards: 


Under Secretary the Navy Kenny 
explained two steps have been taken 
toward coordination the standards 
for all the equipment used the Mili- 
tary Establishment. These are estab- 
lishment the Munitions Board, 
its Cataloging Agency and its Standard- 
ization Agency. The Catalog system 
intended provide single name, 
description, and identification number 
for each item used, thus eliminating 
about per cent the million items 
involved, explained. The operations 
the Standards Agency will include 
equipment and components. 
they are fully under way planned 
that Army, Navy, and Air Force 
Specifications will longer 
lished the respective departments. 


Jolly 
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Note from editors: 
prepared, and will appear the January 
ASTM These papers should 
bers. 


Papers presented the Panel entitled 
“Practical Answers Practical 
Question—What Good Are 
include the following: “What Good Are 
Standards Specifying and Purchasing 
Manufacturing 
Goubeau, Director Materials, 
Victor Division, Radio Corporation 
America; Good Are Standards 
man, Vice-President Manufacturing, 
Link Belt Co.; ‘‘What Good Are Stand- 
ards 
Executive Department, General Electric 
Co.; ‘What Good Are Standards 
Wholesalers and Retailers?’’—Gerald 
MacDonald, Manager, Merchandise Test- 
ing and Inspection Department, Mont- 
gomery Ward and Co.; ‘‘What Good 
Standards the Ultimate 
Mrs. Carol Willis Moffett, Director, 
American Standards Association. 


Ss roe 


National Military Establishment 
specifications. 

One the objectives the stand- 
ardization program bring the 
acteristics military items into close 
alignment with commercial items 
compatible with effectiveness, 
But experiments recently made the 
Persian Gulf test equipment made 
Navy standards, and equipment made 
complications arise due 
ordinary geographic and climatic 
tions special combat needs. 

Three working groups appointed 
the Munitions Board initial step 
achieving the objective the Stand- 
ards Agency have been directed con- 
sult with representatives industry 
the extent which standardiza- 
tion certain commercial items 
feasible for military purposes; the means 
which technological improvements 
can incorporated selected 
standardization designs; 
time production planning develop 
nucleus facilities which can 
expanded for wartime production. 


| 


Osborne 
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The Failure Metals Fatigue 


has been subject 
great interest many members 
A.S.T.M. from the very early days the 
Society. Almost every year our Pro- 
ceedings have contained number 
papers this subject. not surpris- 
ing, therefore, looking over the contribu- 
tors the Symposium held the Uni- 
versity Melbourne, Australia, De- 
cember, 1946, note the names several 
members our Committee E-9 Fa- 
tigue, including Prof. Moore the 
University Illinois and Jackson 
Battelle Memorial Institute. 

the foreword the book, Dr. 
Gough states organizing and publish- 
ing comprehensive discussion the 
subject the fatigue metals, the Uni- 
versity Melbourne has rendered signal 
service wide circle scientists and 
engineers throughout the world. 
indeed appropriate that such pooling 
experience and interchange 
and opinion should take place the 
present time, following the long years 
when world war inevitably arrested that 
free interchange ideas which essen- 
tial the advancement 
knowledge. this subject the necessity 
for the solution practical and 
pressing wartime naturally led 
much information being obtained which 
considerable interest and direct 
the designer. Many the valuable 
papers presented the meeting deal with 
such preblems and their partial com- 
plete solution; this volume will therefore 
indispensable addition the book- 
shelves all concerned with the design, 
development, maintenance machines, 
structures, and components subjected 
cyclic 

The 505-page book just recently pub- 
lished Australia contains thirty 
with illustrations half-tone and 
line published the Mel- 
bourne University Press price 
£2.2.0 which, the current rate ex- 
change, about $8. 


1948 Metals Handbook 


Tue long-awaited new edi- 
The American Society for Metals has 
been completed, and what volume is! 
Aggregating over 1450 pages (page size, 
in.), this handbook has been 
authored hundreds the country’s 
leading metallurgical authorities. These 
men, many them active the work 
AS.T.M. well A.S.M., worked 
through the Metals Handbook Commit- 
tee, with Taylor Lyman editor. The 
section the book was pre- 
pared under the direction the 
Institute Metals Division Committee 
Non-Ferrous Data. 

Any reviewer, attempting cover this 
book adequately reasonable space, has, 
extensive lists references, etc. 
Perhaps list the chapter headings, 
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with the approximate pages respectively 
included, will serve give idea the 
large number subjects covered and the 
space devoted them. All told, there 
are 307 articles the sections covering 
general, ferrous metals, non-ferrous metals, 
and constitution alloys. great many 
the articles are entirely new, with the 
others being extensively revise 


General Section: 


Pages 
Definitions and Physical Data 
Shaping of Metals....... ; 38 
Welding, Brazing and Soldering 14 
Mechanical Testing...... 56 
Nondestructive Inspection 
Metallurgical Examination and Con- 
Fundamentals of Heat Treatment 12 
Industrial Heating. 32 
Surface Treatments.......... 
Ferrous Metals: 
Steel Compositions and Physical 
Shaping and Fabrication.... 
Testing Ferrous Metals.... 
Structure and Properties Iron..... 
Alloying Elements in Steel.......... 36 
Ferrous Metal Produc 46 
Stainless Steels and Heat-Resisting 
Magnetic aterials and cial-Pur- 
pose Alloys...... 20 
Heat Treatment of Steel... . 46 
Case Hardening... ; 3 26 
Metallic Coatings... ‘ ‘ 22 
Surface Treatments. . 14 
Non-Ferrous Metals: 
General Articles...... 
Aluminum and Aluminum Alloys 
Copper and Copper Alloys.......... 102 
sium and Magnesium ‘Alloys. 58 
and Nickel Alloys... 
Tin and Tin Alloys....... 14 
Zinc and Zine Alloys............. 
Miscellaneous Metals. 
Constitution Alloys: 
Ternary 


Copies this valuable reference book 
which includes 62-page index and 
advertising section 110 pages, can 
obtained from The American Society for 
Metals, 7301 Euclid Ave., Cleveland 
Ohio, $15 per copy. 


Precision Investment Castings 


book Edwin Laird 
Cady, published Reinhold earlier 
the year, should interest and help 
all those who are concerned any way 
with precision investment castings who 
have the problem producing products 
parts small, medium, large quan- 
tities. The book well written, with 
large number illustrations (123 figures) 
and detailed index. the words 
author, the production process 
widely familiar, would the case with 
automatic screw machine operation, the 
best way organize technical book re- 
garding that process would neat 
compartments like mail order catalogue, 
that the engineer could turn immedi- 
ately the pages needed. But pre- 
cision investment casting far from being 
widely familiar engineers. Therefore, 
carefully calculated attempt has been 
made this book put each bit in- 
formation where the engineer will need 
considering and thus eliminate 
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unnecessary checking back and forth 
the smoothening his designs and produc- 
tion plans. 

‘The first few chapters should serve 
tell the engineer what precision invest- 
ment casting is, what does, and how 
does it. From these chapters can make 
his mind whether precision in- 
vestment casting has anything offer 
him not, and whether process 
which should operate his own shop 
one for the products which should 
turn outside suppliers. 

plan make use production 
process, and especially new process, 
requires sharing the burdens anal- 
ysis and responsibility for results. 
The remaining chapters, therefore, 
tell the engineer what must done 
product design and re-design order 
get the best results precision invest- 
ment casting, and how the process can 
operated obtain the desired ends. The 
resources and weaknesses the process 
are described, the predictable lines its 
future development are clearly indicated, 
and the practical methods which the 
process may operated sound basis 
are 

Copies the publication, which aggre- 
gates 364 pages, can procured from the 


publishers, Reinhold Publishing Corp., 
330 42nd St., New York 18, 
$6. 


Mechanics Materials 


307-page book Dr. 
Glenn Murphy, Professor Theoretical, 
and Applied Science, Iowa State College 
who has assisted compiling the Selected 
A.S.T.M. Standards for Students 
Engineering, has been designed accom- 
plish certain objectives; his words: 
direct the student’s attention principles 
useful explaining observed phenomena, 
acquaint him with standard procedures 
analysis understand the bulk 
engineering literature, provide prob- 
lems test subject understanding, 
and make him aware that our 
edge materials constantly growing— 
that knowledge material mechanics 
invaluable used intelligently. 

The author mentions the preface that 
found helptul many stimulating dis- 
cussions with Professor Gilkey, 
Head, Theoretical and Applied Science 
Dept. Iowa State College and long 
standing member, including 
those topics which normally comprise 
first course mechanics strength 
materials. The statics, the geometry, and 
the properties the materials have been 
used throughout point each 
type stress situation, but minimum 
emphasis has been placed formulas 
such. 

headings will indicate the gen- 
eral topics, covers: Stress, Strain and 
Axial Loading; Joints Connections for 
Axially Loaded Members; Torsion; Stres- 
ses Flexural Members; Deflection 
Flexural Members; Statically Indeter- 
minate Beams; Columns; Combined 
Loadings; Dynamic and Repeated Loads. 

With appendices properties sec- 
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tions and problem answers and index, 
page size in., this book available 
$4.50 per copy from the Irwin Farnham 
Publishing Co., 3201 South Michigan 
Chicago 16, 


1948 Municipal Year Book 


AUTHORITATIVE résumé 
activities and statistics and data 
American cities provided the 1948 
Municipal Year Book. While the chief 
purpose this latest edition provide 
municipal officials with pertinent informa- 
tion, the book will service all 
those who are involved municipal work 
have contacts with it. 

New features the 1948 edition are 
daia the type personnel organization 
each city, municipal policy employee 
unions, airport management and revenues, 
cemetery Management, taxicab regulation, 
sewer service charges, and certain fire and 
police activities. The finance 
information reported hundreds 
cities new local nonproperty taxes 
adopted 1947. There new material 
administrative research and municipal 
reference libraries. Other important 
municipal activities are covered such 
planning and zoning, public welfare, 
housing, public works, and the like. 
section covering directories officials 
comprises pages. 

The book has detailed subject index, 
and all covers 560 pages. Bound 
cloth can obtained $8.50 from The 
City Managers’ Association 
1313 60th St., Chicago 37, 


section 


Colorimetric Methods Analysis 


Tue third edition this 
book Foster Dee Snell and Cornelia 
Snell, published Van Nostrand, Inc., 
New York, covers some 250 pages with 109 
figures and tables. 

instrumentation and pH. No. colorimetric 
methods are described. The treatment 
theory brief. Instrumentation covers 
all visual comparators, 
photometers 
About third the book devoted 
colorimetric pH—theory, buffers, and 
determination. 

Chapters that would interest those deal- 
ing with plant photometric work are: 
Colorimetric Methods, Filters, Accuracy, 
Calculations. 

While not possible cover the 
entire field volume this size, suffi- 
cient information has been assembled—to- 
gether with number references—to 
make this book valuable for one interested 
photometric analysis. 

Copies the book, page size 23.5 
mm., are $4.50 each. 


Engineering Materials, 2nd Edition 


THE edition this 
excellent textbook Albert White, 
Professor Emeritus Chemical Engineer- 


ing, University Michigan, 
revised throughout. The 
alloy steels and light metals have 
almost completely rewritten. The mate- 
rial wood, plywood, and other laminates, 
and protective coatings almost all new. 
Most recent developments the materials 
airplanes, lightweight trains, and pre- 
fabricated houses are thoroughly covered. 
Diagrams have been redrawn and new 
illustrations substituted for old corre- 
spond with the new material added. 

The aim this text still remains 
present the various subjects with enough 
theoretical explanation regard be- 
havior materials afford their intelli- 
gent utilization. Professor White, mem- 
ber the Society since 1909, refers the 
A.S.T.M., its status, and publi- 
standards, the work its 
technical committees establishing stand- 
ards, and numerous stand- 
ards specific instances throughout the 
entire text. 

This 686-page book available per 
from the McGraw-Hill Book Co., 
330 West 42nd St., New York 18, 


Prevention and Steel Corrosion 


VERY unique, compact and 
useful book, titled Iron and 
Steel Corrosion” by C. Dinsdale, has just 
come our attention. This publication 
contains outline the processes used 
this field and tabulates the published 
specifications that are applicable these 
several processes. Specification coverage 
world-wide and, might expected, 
great many specifications are 
referenced. 

The first part the book deals with 
Methods Preventing Corrosion and has 
Metallic Coatings; Oxide, 
Chromate and Phosphate Coatings; 
Paints, Enamels, Lacquers and Tars and 
Bitumens; Plastic Coatings; Vitreous 
Enamelled Coatings; Preven- 


sections 


tives; Concrete, Cement, Rubber and 
Asbestos Coatings; Paper Wrappings; 
Dehydration Methods; 
Methods; and Water Treatment. 


The second and third parts are much 
briefer and deal, respectively, with Clean- 
ing Metal Parts, and Codes Practice. 

The first appendix gives list the 
authorities issuing specifications that are 
referenced the book. While, noted, 
the coverage world-wide, those the 
United States and British Empire comprise 
over half the list. 

Appendix list Paint and Paint 
Component Specifications which quite 
thorough and complete. These are 
grouped under thirteen headings fol- 
lows: Painting Terms, Codes and Sched- 
ules; Pigments and Pastes for Oil Paints; 
Extenders; Ready Mixed Paints; Drying 
Oils; Thinners; Driers; Shellac, Varnishes, 
Gold Size; Paint Removers; Enamels; 
Lacquers and Materials; Tars 
and Bitumens; and Paint Testing. 

The book published Louis Cassier 
Co. Ltd., Dorset House, Stamford Street, 
price 5s. 
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Education for Professional Responsibility 


remarks and 
most interesting conference the 
comprise this book 220 pages issued 
the Carnegie Press the Carnegie 
stitute Technology. The conference 
held early 1948 had been planned for 
interchange experience and ideas 
teachers in schools of divinity, medicine 
law, engineering, and business. was 
clear that discussion major problems 
professional education which are 
mon many professions would very 
fruitful. Those participating were among 
the leaders their respective fields, and 
the addresses give some idea why the 
men are outstanding. The points 
stressed are set down clear, logical 
addresses could be used as examples of 
excellent exposition. 

All those concerned with professional 
education should find this book interesting 
and inspiring reading. The viewpoint 
engineering was presented Harry 
Rogers, President Brooklyn Polytech- 
nie Institute, and Past-President the 
American Society for Engineering Educa- 
tion. While not possible select 
statement summarizing the book perhaps 
the following Elliott Dunlap Smith, 
Provost and Professor Social Relations 
Carnegie Institute Technology, may 
convey what embodied the thinking 
and expressions many the leaders 
present: 

“Certainly this age, when all men de- 
vote far their greatest interests and 
energies their life work, man not 
cultivated his understanding his pro- 
fession and his practice it, little 
likely anything else. The 
joinder the social and cultural with the 
education the essence preparation for 
citizenship and cultivated living. 

review the reasons why this 
so. humanistic and social education 
adequate preparation for citizenship 
and cultivated living, must attain, 
through fundamentally the same methods 
that have given professional education its 
vitality and usefulness, vitality and use- 
fullness basis for further learning and 
for problem-solving. the humanistic 
and social education professional stu- 
dents truly cultural and social, 
must play important part making 
their life work cultivated and socially valu- 
ous force their professionally 
nated lives, must unite professional 
ability and the ability deal with human 
and social problems that growth profes 
sional stature involves growth personal 
and social stature.”’ 

Copies the publication can pro 
cured from the Carnegie Press, 
Pa., per copy. 
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New Members November 13, 
1948 


The following members were elected 
from September 22, 1948, November 
13, 1948, making the total membership 
6503. 

Names are arranged alphabetically—com- 
pany members first, then individuals. 


Chicago District 

Victor Propucts Schroeder, 
Vice-President, 2635 Belmont Ave., Chi- 
cago 18, Ill. 

Epwarp G., Engineer, 
Infileo, Inc., 325 Twenty-fifth 
16, 

A., Superintendent, 
National Die Casting Co., 3635 W. Touhy 
Ave., Lincolnwood, 


Cleveland District 
Consulting Ceramic Engi- 
neer, Box 325, Zanesville, Ohio. 


Detroit District 


Raynor, L., Metallurgist, Hoskins Manu- 
facturing Co., 4445 Lawton Ave., Detroit 
Mich. 


New York District 

Davis, L., Engineer Tests, Uni- 
versal Atlas Cement Co., Forty- 
second St., New York N. 

Instrument Maker, 
Standard Hydrometer Co., 
Margaret Pl., Glendale, For mail: 
148-19 Eighty-seventh Ave., Jamaica 

W., Director Research, 
American Flange and Manufacturing Co., 
Inc., Rockefeller Plaza, New York 20, 

Lone IsLAND AGRICULTURAL AND TECHNICAL 
Inst., Truex, Instructor, Highway 
and Bridge, 520 Conklin St., Farmingdale, 


Northern California District 


BETHLEHEM Paciric Coast 
Hubert Swett, Engineer Tests, Box 
3494, Rincon Annex, San Francisco 19, 
Calif. 

BETHLEHEM Paciric Coast 
Frank Smith, Metallurgical Engineer, 


Box 3494, Rincon Annex, San Francisco 19, 
Calif. 


Ohio Valley District 
(In Course Organization) 
JoHNSON, H., Foreman, Ultrasonic 
Inspection, Allison Division, General 
Motors Corp., Plant No. Maywood, Ind. 
For mail: 2933 Washington St., Indi- 
anapolis, Ind, 


Philadelphia District 

Jr., Chief Chemist, Tiona 
Petroleum Co., 8401 
Philadelphia, Pa. For mail: 5718 
Howard St., Philadelphia 20, Pa. 

Hawk, Chief Chemist, Penn- 
Dixie Cement Corp., Nazareth, Pa. 

Max U., Assistant Director, Con- 
ham and Worth Sts., Philadelphia 24, Pa. 

Simon, E., Engineer (Project 
Development), Steel 
Corp., 545 Central Ave., Johnstown, Pa. 
For mail: 311 Mt. Carmel Ave., Glen- 
side, Pa. 

TaBas, M., Structural Engineer, 
Acorn Iron and Supply Co., Delaware 
Ave. and Poplar St., Philadelphia 23, Pa. 


Pittsburgh District 
James K., Research Engineer, Cyrus 
William Rice and Co., Noble 
Pa. 
Woodings Verona Tool Works, 
Drawer J., Verona, Pa. 


St. Louis District 
Chief Engineer, 3501 Bent Ave., St. Louis, 
Mo. 
RANDLE E., Textile Testing Dept., 
Merit Clothing Co., Mayfield, Ky. For 
mail: 213 Fifteenth St., Mayfield, Ky. 


Washington (D. C.) District 

WATERPROOF PAPER MANUFACTURERS ASSN., 
New York, Y., Robert Reichel, Re- 
search Associate, Room 2010, National 
Bureau Standards, Washington 25, D.C. 

Commons, CHARLES H., Jr., Chief Ceramic 
Engineer, Locke, Inc., Box 57, Baltimore 
Md. 

OSTRANDER, CHARLES Development 
Engineer, Allied Research Products, Inc., 
4004 Momument St., Baltimore Md. 

Perry, Henry A., Plastics Research 
Sub-Division Chief, Naval Ordnance Lab- 


PERSONALS 


News items concerning the activities our members 
will welcomed for inclusion this column 


the October and continuing this and subsequent 
BULLETINS the will arranged order alphabetical sequence the names. 
Frequently two more members may referred the same note, which case the first 


one named used the key letter. 
the news about members. 


Ashcroft, Director Research, 
and Development, Alexander Smith and 
Sons Carnet Co., and extremely active 
member and presently member 
the Board Directors, has been 
elected President the Textile Research 
Institute. This group recently held its 
annual meeting New York City with 
interesting papers and reports. 
serve with Mr. Kenneth 
Wilson the Forstmann Woolen Co. was 
elected Vice-President, and Richard 
Kropf, Belding Hemingway Corticelli 
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believed this arrangement will facilitate reference 


Co., Treasurer; McMaster was re- 
elected Secretary, and Wickliffe Rose, 
Chairman the Board. According 
news article the New York Times based 
addresses the meeting, Maurice 
Holland, Industrial Research Consultant, 
urged that the textile industry step its 
research program. Mr. 
gested that expenditures for research could 
the best form industrial insurance 
and that America must longer depend 
upon the advanced science and technology 
Europe. was mentioned that this 
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oratory, White Oak, Md. For mail: 1082 
Flower Ave., Takoma Park, Md. 


Western New 
Seymour, Inc., Syracuse 
H., Research and Develop- 
ment Lab., York Knitting Mills, Ltd., 
Crawford St., Toronto Ont., Canada. 
For mail: 116 Glenview Ave., Toronto 12, 
Ont., Canada. 


and Possessions 
Co., Forbes 
Bradley, Vice-President, Columbus, Ga. 
Equinox Andrew Calhoun, Presi- 

dent, Box 380, Anderson, 8. C. 

President, Anderson, 3. C. 

PLAYGROUNDS AND BUILDINGS, 
Alfred Schroeder, City Architect, 445 
City Hall, St. Minn. 

Don W., Architect, Texas Bank 
Bldg., Sweetwater, Tex. 


Other than Possessions 


sistant, Research Dept., 

AND Lpa., Angelo Fortes, 
Director, Av. Duque Loule, 95-4°, 
Lisbon, Portugal. 

NATIONAL INSTITUTE BUILDING 
Niels, Plum, Director 
Research, Borgergade, Copenhagen, 
Denmark. 

P., Managing Director, Certre 
des Matieres Plastiques, rue 
St. Dominique, Paris, France. 

Jenkins, I., Director, Research Labs., 
General Electric Co., Ltd., Wembley, 
Middlesex, England. 

Jimeno, Professor Metallurgy, 
Laboratorio Metalografia, Faculty 
Sciences, Madrid, Madrid, 

Kapoor, R., Technical Adviser, Turner 
Hoare and Co., Ltd., Bombay, India. For 
mail: Worli Point, Bombay 18, India. 

lurgy and Metallography, University 
Genoa; and Vice-President, Italian Asso- 
ciation Metallurgy, Milan, Italy. For 
mail: Instituto Siderurgico, via Perrone, 
Genoa, Cornigliano, Italy 

F., Adly Pacha Box 286, 
Cairo, Egypt. 

[J] denotes Junior Member, 


industry probably spends research less 
than per cent sales, whereas the 
chemical industry figure was noted 
about per cent, with some the larger 
companies expending much per 
cent sales for development work. 

Mr. Ashcroft, welcoming the members 
the new Board Directors, brought 
their attention the challenge the rapidly 
increasing impact research the textile 
industry and the growth the Textile 
Research Institute during the past two 
noted that research activity 
the Textile Research Institute has been 
almost doubled the introduction during 
the past six months the four-year Re- 
search Project Wool and the five-year 
Research Project Dyeing. The wool 
research officially started 
November with luncheon the Waldorf- 
Astoria which Senator Mahoney was 
the leading speaker. This joint effort 
the part the International Wool 
Secretariat, Department Agricul- 
ture, the American Wool Council and the 
study the fundamental properties 
wool fibers effort broaden the uses 


+ 
2 
SES 
in- 
nee 
for 
‘ms TE 
ind 
the 
be 4 
ted 
Ing 
ch- 
the : 
aps ais 
ons 
ing 
ind 
ro- i 
the 
nal 
for 
. 
its 
ing 
mi- 
nal 
bets 
nal 
& 
13, 


= 


wool consumer products. The dyeing 
project, sponsored group American 
manufacturers dyestuffs and synthetic 
fibers, will undertake fundamental re- 
search dyestuffs and dyeing methods. 

Many active members the Textile 
Research Institute are affiliated with A.S.- 
T.M. and out valuable work 
Committee D-13 Textile Materials and 
other activities. 


John Calkin, Coordinator Research 
for Union Bag Paper Corp. for the past 
five years, has formed his own consulting 
business the pulp and paper, and chemi- 
cal process industries, with offices 500 
Fifth Ave., New York City. 


LaVerne Cheyney, formerly Research 
Engineer with the Battelle Memorial Insti- 
tute, now Research Director, Water- 
proof-Ohio Paper Co., Middletown, Ohio. 

Miles Clair, Vice-President, The 
Thompson Lichtner Co., Inc., Brook- 
line, Mass., extended welcome greetings 
visiting civil engineers the Fall Meeting 
the American Society Civil Engineers 
Boston. Mr. Clair, who President 
the Northeastern Section ASCE, 
currently Vice-Chairman New 
England District Council, having served 
Secretary the District for the past two 


Harry Croft now Vice-President 
Charge Development, Wheeling Bronze 
Casting Co., Moundsville, Va. 
was formerly Director Technical Control 
and Research, Chase Brass Copper Co., 
Cleveland, Ohio. 


John Crowe, Assistant Vice-President, 
Air Reduction Sales Co., Murray Hill, N.J., 
the 1948 recipient the Samuel Wylie 
Miller Medal awarded annually the 
American Welding Society for ‘‘conspicu- 
ous contributions the advancement 
the welding cutting metals.”’ 


Cunningham, for many years repre- 
sentative his company Committee 
B-4 Electrical Heating, and Committee 
Chemical Analysis Metals, has 
retired from Union Carbide and Carbon 
Research Laboratories, Inc., New York 
City. 


Dawson, Chief Metallurgist and 
Director, Hadfields Ltd. East 
Works, Sheffield, England, 
tired after very active business life the 
Hecla Works for almost years. Mr. 
the British Iron and Steel Institute, and 
was also honored earlier this year con- 
ferment Commander the Order the 
British Empire recognition his nu- 
merous accomplishments research during 
the last years. 


John Everhart has accepted position 
Metallurgist with the American Smelt- 
ing and Refining Co., Perth Amboy, 
was formerly the research staff 
Battelle Memorial Institute. 


Louis Max II, who has been 
associated with the Veterans Admn., 
St. Louis, Mo., Adjudicator, now 
Lawyer with Roberts Eyermann, Louis- 
ville, Ky. 

William Finkl, President Finkl 
Sons Co., Chicago, has been elected 
membership the Board Trustees 
Illinois Institute Technology. 

William Robert Franklin, former Com- 
mander, CEC, Naval Reserve, has 
returned civilian life, and now Super- 
intendent, Boudwin Construction 

Nevada. 

Allen Ginsburgh, formerly 
United Aircraft Corp., East Hartford, 
Conn., now Graduate Student Har- 
vard University. 

John Graf has returned civilian life 
and now Engineer, John Graf Co., 
Philadelphia. was formerly Captain, 
Dept. the Army, Ordnance Dept. 

Samuel Gutkin has been promoted 
Vice-President and Technical Director, 
Falk and Co., Pittsburgh, Pa. 

Walter Hedeman has retired after 
more than forty-five years loyal and 
efficient service Engineer Tests with 
The Baltimore Ohio Railroad Co., Balti- 
formerly Engineer Tests, The Gulf, 
Mobile Ohio Railroad Co., Bloomington, 
Mr. Seniff will also replace Mr. Hede- 
man representative the B&O Co. 
membership 

Harry was recently elected 
Vice-President and Director Labora- 
tories the Globe Steel Tubes Co., Mil- 
waukee, Wis. Dr. who has been 
with Globe Steel since 1934, author 
the book, the Metallurgy 
Iron and 


Jones has joined the retired list 
the Pennsylvania Railroad 
Engineer Tests Mr. Jones has been 
active for many years 
technical committee work. 
continue affiliation with the Society 
and interest certain committee work 
including service Administrative Com- 
mittees Standards and Simulated Serv- 
ice Testing. has recently moved 
Paoli, Pa., and will reside South Val- 
ley Rd. Lloyd, affectionately 
known host associates and friends 
the Society, has rendered outstanding 
service the Seciety many phases its 
work, perhaps most notably Committee 
A-1 Steel. was concerned with 
many problems the railroad field in- 
cluding not only materials and testing but 
locomotive design and other matters. 

Pinney succeeding Mr. Jones 
Engineer Tests and will continue the 
contacts many the 
A.S.T.M. committees. 

Frank Leibold, Jr., formerly associ- 
ated with Cole DeGrof, San Francisco, 
Calif., now Chief Chemist, Irwin Paint 
Co., Berkeley, Calif. 

Charles Doak Lowry, Jr., who served for 
some time Executive Director, Panel 
Petroleum, Research and Dev. Board 
Washington, C., has returned Chi- 
cago, and now Executive Director the 
Universal Products Co. 
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Laurence Manley has retired 
Specification Writer with the 
City Transit, Philadelphia, Pa. 

Frank Mehringer, formerly 
tor Mechanical Engineering, Massa. 
chusetts Institute Technology, 
bridge, Mass., now Research and 
velopment Engineer, Victory Co, 
Hudson, Mass. 

Reid Milner, one the coun- 
try’s leading soybean oil chemists, 
been appointed Director the Northem 
Regional Research Laboratory, Peoria, 
which functions under the 
ment Agriculture’s research administra- 
tion. 

Ralph Alton Moyer has been appointed 
Professor Civil Engineering and 
search Engineer, Inst. Transportation 
and Engineering, University 
California, Berkeley. was formerly 
the faculty State College, Depart- 
ment Engineering. 

William Parché has announced open- 
ing his own office Consultant, Bear- 
ings and Lubrication, Niagara 
Until recently Mr. Parché had 
been with The Carborundum 
Co. the same city Lubrication and 
Bearing Engineer. 

Patterson, formerly Director 
Petroleum Labs., Houston, 
Texas, now Chief Chemist, Sunray Oil 
Corp., Duncan, Okla. 

George Rahn has been appointed 
Materials Engineer, Pennsylvania Turn- 
pike Commission, Harrisburg, Pa. 
was previously Engineer Materials and 
Construction, Highway Research Board, 
National Research Council, Washington, 

Edwin Ricketts has retired Me- 
chanical Engineer Consolidated Edison 
Co. New York, Inc. His home address 
149 Hawthorne Ave., Flushing, 

Rand Rodgers, President the Alton 
Brick Co., St. Louis, Mo., has been elected 
Vice-President the Structural Clay 
Products Institute, Washington, 

the Applied Research 
Laboratories, now Chief Engineer, 
Harry Dietert Co., Detroit. 

Edwin Sherwin has accepted posi- 
tion Chief Engineer, American Linen 
Supply Cos., Chicago. was formerly 
associated with the Duquesne Light Co., 
Pittsburgh, Pa. 

John Leslie, President and General 
Manager the Signode Steel Strapping 
Co., Chicago, has been elected member 
the Board Trustees, Illinois Institute 
Technology. 

Ludwig Skog, Senior Partner Sargent 
Lundy, Chicago firm Consulting 
Engineers, has been elected member- 
ship the Board Trustees 
Institute Technology. 

Earl Smith has retired from active 
duties Professor Mechanical En- 
gineering and now Professor Emeritus 
the College the City New York. 
Professor Smith long-time A.S.T.M. 
member, his affiliation dating from 1906, 
and has served throughout the years 
several technical committees. 


December 1948 


| St 
Za 
we 
So 
ta 
it! 
es 
; 
€ 


as 


1ent 
ruc- 


am- 


has 
lern 
art- 
tra- 


ited 
tion 

y on 
art- 


en- 
Car- 


” 


had 
lum 
and 


Oil 


ited 

and 
ard, 


son 


ress 


ton 
ted 


roit 


Rolla Taylor, formerly Associate 
Rubber Technologist, National Bureau 
Standards, Washington, C., now 
Agriculture, Salinas, Calif. 

Arthur Tuscany, Arthur Tuscany 
Organization, Trade Association Organi- 
zation and Management, Cleveland, Ohio, 
was honored the Gray Iron Founders’ 
Society its recent annual meeting 
award, recognition his accomplish- 
ments the formative period this na- 
tional trade association. The scroll reads: 
honors Arthur Tuscany for his helpful, 
friendly cooperation with the members 
the Society; for his years service 
the first general administrative 
officer and for his untiring devotion the 
task helping guide the Society during 
its early and formative Before 
establishing his own office, Mr. Tuscany 
had been chief operating executive the 
national trade association for seven years. 
Anactive member, Mr. Tuscany 
has been Chairman the Cleveland Dis- 
trict Council for the past eight years. 

George von Fuchs recently resigned 
Chemist with the Shell Oil Co., 
Wood River, enter the consulting 
field, having signed contract with the 
Union Carbide and Carbon Corp., Niagara 
Falls, Y., consultant. 

Leon Westbrook, formerly the 
faculty the Case Institute Technology 
now Secretary-Treasurer, Carl 
Prutton Associates, Inc., Cleveland, 
Ohio. 


NECROLOGY 


Technical Staff, Bell Telephone Labora- 
tories, Inc., Murray Hill, (November 
1948). Member since 1937. mem- 


ber Committee A-6 Magnetic Prop- 
erties, and representative his company 
that committee, was active many 
its subgroups including the Subcom- 
mittee Correlation Magnetic Testing 
Equipment and Methods, which was 
Chairman. specialist the study 
magnetic materials, Mr. Ashworth helped 
the development magnetic mines and 
mine detectors during World War IT, and 
since the war had aided Bell Labora- 
tories’ development several new types 
materials. native New Jersey, Mr. 
Ashworth was born Kearny 1910, and 
was graduated 1935 from the California 
wife, Mrs. Eva Millin Ashworth, 
survived son, Joseph, Jr., 10, and 
daughter, Virginia May, 


Grimes, Phileo Radio and 
Television Corp., Home Radio Dept., 
Philadelphia, Pa. Consulting Member 
Committee D-9 Electrical Insulating 
Materials, Subcommittee III Plates, 
Tubes, Rods and Molded Materials. 


Grover Chemist, Foster 
Wheeler Corp., Carteret, 
pany Membership since 1920. also 
represented his company Committees 
A-1 Steel, A-3 Cast Iron, B-2 
Non-Ferrous Metals and Alloys, and B-5 
Copper and Copper Alloys, and many 
subcommittees these groups. 


LAWRENCE Director En- 
gineering, Diesel Div., American Loco- 
motive Co., Schenectady, (July 
1948). Member since 1946. 


John Deere Water- 
loo Tractor Works, Waterloo, 
(October, 1948). Vice-Chairman Tech- 
nical Committee Tractor Fuels 
Committee D-2 Petroleum Products 
and Lubricants. 


Research Labs., General Electric Co., 


Notes Laboratory Supplies 


Catalogs and Literature; Notes New Improved Apparatus 


This information based literature and statements from apparatus manufacturers 
and laboratory supply houses. 


Catalogs and Literature: 


Superior St., Chicago 11, four- 
page folder entitled Ac- 
lists accessories such tubes, 
cups, lamps, electrolysis vessels, burettes, 
ete. 

Also, four-page folder, Sargent 
Polarograph Model giving details 
the circuit, recording mechanism, con- 
trol features, specifications the instru- 
ment, dimensions and weight, 
trated. 

Another four-page folder, Sar- 
gent-Heyrovsky Polarograph Model XII,” 
electrically driven instrument, utiliz- 
ing galvanometer for measure- 
ment and recording the polarogram photo- 
graphically. Control features, photo- 
graphic recording mechanism, power char- 
acteristics, etc., are given. 

Another four-page folder, Sar- 
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strument for high-speed determination 
metals. Details circuit, motor, elec- 
trodes, etc., are given. Illustrated. 

TECHNICAL Co., 1942 
Fifth Ave., Pittsburgh 19, Pa. eight- 
page folder entitled Industro 
Gas Bulletin No. 213, de- 
scribes two models, for the determina- 
tion three components such carbon 
dioxide, oxygen, and carbon monoxide, 
and Model for the determination 
dioxide, oxygen, and carbon mon- 
oxide and addition for determining 
two combustible components such hy- 
drogen and methane. The bulletin de- 
scribes simple operation procedure, struc- 
tural features, ete. Illustrated. 

Worth Sts., Philadelphia 24, Pa. 
twelve-page booklet entitled 
Its Effect Boiler discussing 
the cause and prevention corrosion 
boiler systems. The corrosive effects 
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Wembley, Middlesex, England (July 26, 
1948). Member since 1918 

Cooperative Assn., Inc., New York City. 
Member Technical Committee 
Tractor Fuels Committee D-2 
Petroleum Products and Lubricants. 

Jesse retired Inspecting En- 
gineer, Jones Laughlin Steel Corp., 
Pittsburgh, Pa. (October 13, 1948). 
the death Shuman, long-time In- 
specting Engineer the Jones Laughlin 
Steel Corp., the Society loses one its 
grand old men who had been affiliated 
since the year the Society was officially 
incorporated, 1902. Active numerous 
phases A.S.T.M. work the field 
materials, was particularly concerned 
with standardization and research work 
steel, the corrosion iron and steel, and 
such related programs. 
graduation from Northwestern University 
1890, entered the steel industry and 
became Assistant General Superintendent 
the Newburgh Steel Works Cleve- 
land. had been affiliated with Jones 
Laughlin since 1900 until his retirement 
about two years ago. suffered stroke 
many months ago and although had 
made some recovery and was able get 
out, his end came suddenly the above 
date. 

One the most courteous and friendly 
men, Jesse, was widely known, 
made many friends the and 

-his industry where was active the 
work the AISI technical committees. 
had been chairman Committee 
subgroup Commercial Bar Steels for 
almost thirty years. 

Many his friends and associates 
the Society will always recall Jesse with 
his black notebook and busy pen usually 
sitting the very front row the numer- 
ous committee meetings attended. 
his passing the Society loses very loyal 
member and one who contributed much 
its work. 


oxygen, carbon dioxide, ammonia, hydro- 
gen sulfide, acidity, and physical factors 
are evaluated. Numerous illustrations, 
graphs, and tables are included. 


Co., 4901 Stenton 
Ave., Philadelphia 44, Pa. 24-page 
catalog, “L&N Pneumatic Control,” de- 
scribing postwar equipment which enables 
users the oil, chemical, and other in- 
dustries obtain faster start-up, smaller 
process swings, process drifts, longer 
on-stream runs and faster recovery from 
upsets and shorter turn-around time. 
Diagrams and test curves are included 
the booklet. complete line L&N 
controllers—round chart .or strip chart 
models—speedomax for regulating un- 
usually fast-changing temperatures; Mi- 
cromax for regulating other tempera- 
tures per cent electrolytic conduc- 
tivity pH. 

Also, 32-page illustrated catalog 
ND44(1), Model indicating 
Recorders and Controllers,” giving com- 

lete specifications convenient, tabular 
Among the indicating recorders 
are single-point, two-point, and multiple- 
point instruments which measure the 
values detected one many; 
primary elements. Suggested chart 
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numbers are also listed for the most com- 
monly used ranges, together with other 
Model accessories and supplies. 

Henry GARDNER INC., 
4723 Elm St., Bethesda 14, Md. 
eight-page 
ments for Measuring Appearance and 
Other Optical new 
type instruments for measuring appear- 
ance which have been developed the 
Gardner Laboratory. Instruments cov- 
ered are: Portable deg. Glossmeter 
and deg., deg. Reflectometer, Type 
Multipurpose Reflectometer, Type 
Photometric Unit and Exposure Heads, 
Type Color and Color 
Difference Meter, Type Continuous 

and Controllers, Type 

Works, 
Philadelphia 42, Pa. series booklets 
and describing strain rate pacer, 
tubing fatigue machine, vibration table, 
torquemeters, and other items issued 
the Baldwin company. 

Bulletin 289—describes and illustrates 
the new Strain Rate Pacer, testing ma- 
chine accessory designed enable opera- 
tors maintain constant straining rates 
during the loading test specimens. 

Bulletin 275—four pages, covers four 
standard Baldwin torquemeters 2000, 
5000, 12,000 and 30,000 in. lb. capacity; 
specially designed torquemeters for 
pacities 750,000 in. lb. capacities; 
and instrumentation for indicating and 

recording torque measurements. The 
bulletin tells how specify torquemeter 
requirements and shows how the torque- 
meter works. 

Bulletin 287—four pages, 
trated descriptions two cement and 
concrete testing machines 90,000 and 
300,000 Ib. capacities. The bulletin de- 
scribes construction and operation, weigh- 
ing and indicating systems, accessories 
and applications, and includes specifica- 

four-page leaflet illustrating the Bald- 
win Fatigue Machines that simulate 
service conditions illustrates this equip- 
ment and presents ten answers fatigue 
testing problems. 


Instrument Notes: 


The October Engelhard Industries News- 
Letter covered the following equipment 
and instruments issued the various 
companies, part the Engelhard organi- 


zation: 

CR-700 
ENGELHARD, 900 Passaic 

East Newark, This device provides 


voltage regulated source low voltage 
direct current that has been designed 
make compact and rugged unit. Al- 
though primarily developed source 
power for gas analysis, usable for 
many other purposes where low voltage 
desired and the load current does not 
exceed 300 milliamperes. Such uses are 
for Wheatstone bridge circuits, vacuum 
tube circuits using low drain tubes and 
general laboratory work. 

Surrace 
Co., 1471 Chestnut Ave., Hillside, 


The unit made entirely fused 
quartz. Designed for laboratory and ex- 


perimental use, affords many advan- 
tages for heating evaporating liquids, 
drying precipitates, and for general use 
infrared source. Available 300 
and 500-watt capacities for operation 
115 volts. 

Mercury Va- 


Co., 233 N.J.R.R. Ave., Newark N.J. 
expanding field use for the radia- 
tion high-pressure mercury are lamps 
has stimulated the technological develop- 
ment ultraviolet transmitting glasses 
for lamp envelopes. These glasses have 
satisfactory long ultra- 
violet rays, but will not transmit medium 
short ultraviolet radiations appre- 
ciable quantity the relatively high 
temperatures which the high-pressure 
are lamps are operated. 

CONTROLLED ATMOSPHERE INDICATOR— 
CHARLES ENGELHARD, INc. This de- 
signed detect and indicate the relative 
oxidizing reducing qualities gas 
combination gases. This device 
particularly suited for heat treating ap- 
plication where the atmosphere con- 
trolled results from the products 
bustion where the atmosphere espe- 
cially prepared. 


New 
MAKEPEACE Co., Attleboro, Mass. Large- 
sized tubing feet long, with di- 
Under this method precious metal can 
laminated the inside outside the 
tubing, with close control the re- 
quired ratio. 


THEIMER 
Ackerman St., Bloomfield, new 
type glass vacuum adapter for frac- 
tional vacuum distillation, which accom- 
plishes the same result more simply than 
the old type adapters. Contains stop- 
cocks, but employs internal glass valve 
which automatically lubricated the 
three-way stopcock the pump system, 
removed from contact with the distillate. 
Applicable all types fractionating, 
including distillation medium boiling 
liquids. Two models are available 
variety sizes standard taper semi- 
ball connections. One model, with 
jacket around the valve, used for circu- 
lation coolant when distilling extremely 
limpid materials warm liquid with 
viscous The other model, 
without jacket, satisfactory for normal 
distillates and has the advantage lower 
cost. 

provides means for quick and simple 
measurements the condition lubri- 
cating oil. especially designed for 
use mechanics engine attendants 
garages, power plants, and railroads. 
portable and measures the four dan- 
gerous classes contaminants: change 
viscosity due fuel dilution other 
causes; amount the asphaltic and other 
oil breakdown substances considered re- 
sponsible for deposits; amount dirt, 
metal particles, other solids and water; 
acidity, showing whether corrosion 
possible. 

INSTRUMENT 
ING AND RECORDING 160 TEMPERATURES— 
Co., 4901 Stenton 
Ave., Philadelphia 44, Pa. This instru- 
ment automatically logs many 160 
separate thermocouple temperatures 
succession rate four seconds per 
point. The equipment consists two 
parts, recorder and switch 
both housed separate cases. 

100-109 ABRASER STAND- 
ARD INSTRUMENT 
Co., 111 Goundry North Tonawanda, 
Incorporates the rotary abrading 
action 4-in. specimen. range 
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standardized abrasive wheels 
for testing all types surface finishes, jp. 
cluding electroplate, porcelain 
organic coatings, leather, glass, 
and woven textile fabrics. The contro} 
unit equipped for dual operation, that 
is, additional abraser can 
cated beside and connected with the cop. 
unit thus permitting two specimens 
model recommended all 
laboratory setups where 
testing and research are carried on. 

FOR TESTING 
ING GREASE—GENERAL 

Schenectady, This equipment 
for use under conditions similar those 
field use. accelerates those conditions 
which contribute the destruction 
grease, thereby enabling motor users and 
grease manufacturers compare the 
formance one grease with 
The tester small motor-driven unit 
with two bearings—one for testing and the 
other guide. 

ELMENDORF JUNIOR TEARING TESTER— 
THWING-ALBERT INSTRUMENT Co., Penn 
St. and Pulaski Ave., Philadelphia 44, 
Pa. This Tester smaller running 
mate the Standard Elmendorf Tearing 
Tester. Although developed 
for paper and paper products the tester 
also used textiles, metal foils, plastie 
films, and other sheet materials. The 
total capacity 200 grams, suitable for 
lightweight materials. available 
any one four calibrations, reading 
grams when testing one, two, four, 
eight sheets. 

Co., Pittsburgh, Pa., and 
Eimer Amend, New York, 
new three-in-one instrument for nephelo- 
metric, fluorometric, colorimetric 
analyses provides rapid 
analyses all three fields with quick 
interchange from one another. The 
same controls are used for all three types 
analysis. This instrument line 
operated, electronic instrument designed 
mitted (or absorbed), light 
suspension. 

quickly attached removed from 
Flexa frame supports number valu- 
able applications without disturbing other 
units the frame. Especially useful for 
connecting Flexaframe other 
rods right angles and clamp holder, 
the new Hook Connector compact, light, 
and made the same bright finish, non- 
corrosive Castaloy the rest the Fisher 
Scientific Co.’s Flexaframe line. 

THe Gram-atic direct 
reading analytical balance, has but one 
pan; all weighings are made under con- 
stant load; weights are removed, not 
added; eliminates entirely the handling 
complete final weight read directly from 
the scales the panel, and the last three 
decimal places are indicated automatically. 
This balance has sturdy aluminum case 
which almost completely encloses the 
strument. The weight indicators and the 
controls are the front the balance and 
the sliding glass doors can kept closed 
after the sample placed the pan, thus 
air currents and eddies within the weighing 
compartment are eliminated. 
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Method Calibrating Extensometers 


SYNOPSIS 


This paper describes simple method calibrating extensometers and 
other strainometers that especially suited for verifying autographic ex- 


tensometers. 


The degree precision, while not sufficient for calibrating 


strainometers used determine elastic constants, such that the method 
appears to. entirely satisfactory for verifying strainometers used for 


determinations yield strength. 


The method consists essentially stressing special calibration bar, 
the modulus elasticity which has been determined precisely, while the 
strainometer mounted the bar the same manner during test. 
The stressing carried out the same manner making tension 
compression test, but the stress the bar kept well below the propor- 


tional limit. 


Load and strain are measured the tension compres- 


sion test; the extensometer being checked the autographic type load- 
strain curve drawn, but the extensometer the indicating type 
simultaneous load and strain readings are determined and plotted. The 
slope the line obtained then compared with the precise modulus line 


and the degree agreement found. 


Mathematical calculations and 


experience have proved that even with errors strain magnification 
high per cent the effect the yield strength value for aluminum alloys 


small. 


Time-saving comparison charts are described that enable calibrations 


made very quickly. 


Society has 


adopted methods for the calibration 
load-measuring machines and 
ally accepted methods for calibrating 
strain-measuring instruments. Methods 
calibrating strainometers have been 
under consideration Committee E-1 
for several years and the proposed 
method prepared Wilson and 
published the ASTM 
reflected the general thinking 
number persons concerned with 
calibration strainometers that time. 
However, there are many details that 
must worked out before complete 
methods are suitable for approval 
the Society. should recognized 
that extensometers used only for the 
determination yield strength the 


NOTE.—DISCUSSION THIS PAPER 

INVITED, either for publication for the 
attention the author. Address all com- 
munications A.S.T.M. Headquarters, 1916 
Race St., Philadelphia Pa. 

Presented the Fifty-First Annual Meeting, 
Am. Soc. Testing Mats., Detroit, Mich. 21- 
25, 1948. 

Assistant Chief and Chief, respectively, Me- 
Testing Division, Research Laboratories, 
Aluminum Company America, New Kensing- 
ton, 

Tentative Methods Verification Testing 
Machines (E4-47T), 1947 Supplement to 
Book Standards, Part I-B, 

Vie 

Tentative Methods Verification Calibra- 
tion Devices for Verifying Testing Machines 
T), 1947 Supplement the A.S.T.M. 
Book Standards, Part I-B, 312. 

“Proposed Method Verification and Clas- 
August, 1942. 

Templin and Hartmann, ‘‘The 
Elastic Constants for Wrought Aluminum Al- 
Technical Note No. 966 (1945). 

for Use Tension Tests Ma- 
Proceedings, Am. Soc. Testing Mats., 
Vol. 32, 783 (1932). 
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offset method need not restricted 
struments used for the determination 
the elastic constants 
This paper presents method that has 
been found satisfactory for the calibra- 
tion extensometers for the determina- 
tion yield strength. 

the many types strainometers 
that are used, the devices 
have found much favor the inspection 
testing metallic materials. gen- 
eral, the autographic extensometers 
now available commercially are easy 
use, keep the time required perform 
test minimum, practically elimi- 
nate the personal element, provide 
permanent record the test, and have 
sufficient degree precision permit 
the determination yield strength 
within acceptable limits. 

Currently, there are more than 
thousand testing machines 
country that are equipped with auto- 
graphic extensometers. The Aluminum 
Company America has, throughout 
its various plants, about fifty testing 
machines that are equipped. The 
extensometers are all the type de- 
scribed 
Templin this 
Society 
these the 
amount strain 
veloped the test speci- 
men suitably magni- 
fied and 
lative the load the 


specimen. Magnifications extension 
can obtained ranging from 5000 
but those ordinarily provided are 250, 
560, and 1000. testing aluminum 
and magnesium alloys the strain 
usually magnified 500 times. order 
certain that the strain magnifica- 
tion being maintained, desirable 
have ready means for checking it. 
simple method was developed 1940 
and has been used since then for check- 
ing our extensometers suitable inter- 
vals with quite satisfactory results. 
tensometer this method consists 
applying increasing loads special 
calibration bar made material 
having relatively high proportional 
limit with the extensometer attached 
ordinary tension test. The slope 
the load-deformation diagram ob- 
tained compared what should be, 
based upon the area cross-section 
the bar and its previously determined 
modulus elasticity tension, the 
for determining whether 
not the autographic extensometer re- 
cords values within acceptable limits. 


For calibration tests this kind, 
essential that the special calibration 
bar carefully selected and prepared 
and that its modulus elasticity 
accurately determined. The calibra- 
tion bar used the Aluminum Re- 
search Laboratories for the past two 
years was carefully machined from 
rolled-and-drawn rod, in. diameter. 
was machined the dimensions 
shown Fig. The bar loaded 
the various testing machines means 
spherically seated tension bolts and 
threaded adapters shown Fig. 
After preparation the bar and before 
determining its modulus elasticity, 
the bar was pre-stressed tension using 
the shackles indicated stress 
40,000 psi. 


The modulus elasticity the bar 
tension was determined loading 
the bar Amsler universal testing 
machine which had been previously 
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Fig. 1.—Bar for Calibrating Extensometers Having Gage Lengths in. 
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Fig. Bar, Threaded Adapters and Spherically Seated Tension Bolts. 


calibrated means elastic calibrat- 
ing devices which had been calibrated 
and approved for use the National 
Bureau Standards. The strain 
the bar for the different load incre- 
man optical strain gages Nos. 347 and 
348, and autocollimator No. B268 which 
had also been calibrated the National 
Bureau Standards. The modulus 
elasticity tension the bar was 
determined means triple cali- 
bration, taking into account the small 
errors the testing machine and the 
strain gages. The three determinations 
modulus elasticity were good 
agreement with each other, and 
single determination differed from the 
average the three determinations 
more than 0.1 percent. Theaverage 
value, 10,500,000 psi., probably cor- 
rect within 0.3 per cent. 

use the calibration bar not 
stressed beyond its limit and, 
therefore, can used indefinitely for 
checking many extensometers. 
our practice load the bar 6000 


lb. less during the calibration 


tensometers, depending upon the capac- 
ity the testing machine which 
extensometer 
mounted. load 6000 the 
bar corresponds stress ap- 
proximately 30,000 psi. which less 
than its proportional limit. The cor- 
responding strain about 0.00286 in. 
per inch. 

The testing machines our various 
laboratories have two seven ranges. 
not necessary, however, check 
autographic extensometer more 
than one range any machine 
sure recording correctly. The 
operating mechanism the extensom- 
eter independent the load range 
being used. the extensometer 
found correct any one load 
range machine and all the load 
ranges the machine are known 
indicate the correct loads then the 


autographic extensometer will record 
correctly all the ranges the ma- 
chine. 

making the extensometer calibra- 
tion tests, customary select 
load range the machine which will 
permit relatively long diagram 
drawn for load 6000 less. 
Most our testing machines equipped 
with extensometers have 
either 5000-, 6000-, 10,000-, 12,000- 
lb. load ranges available, and the test 
bar previously discussed suitable for 
checking autographic 
when using any the above ranges. 

Since the yield strength value deter- 
mined the offset method affected 
much smaller extent than the 
modulus elasticity value, there 
justification for permitting larger er- 
rors strain magnification than one 
might first consider acceptable. 
The only source error determining 
yield strength, attributable the error 
strain magnification, lies the 
measurement offset. If, for example, 
the strain magnification per cent 
higher than the nominal value, the 
offset measurement should increased 
the yield strength value will low and 
the amount which will low 
function the strain magnification 
error, the value offset (usually 0.002 
in. per inch), the modulus elasticity 
the material, and its tangent modulus 
the yield strength. can shown 
that the error yield strength 


where: 


Young’s modulus pounds per 
square inch, 


strength pounds per square 
inch, 

ometer, and 

offset. 
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Thus, the magnification error 
per cent, the offset 0.002 in. per inch, 
the modulus elasticity the 
10,300,000 psi., and the tangent mod- 
ulus 2,000,000 psi. the yield strength 
(as usually the case for most 
treated aluminum the yield 
strength will error 248 
error yield strength determination 
this magnitude certainly not very 
serious. Fer this reason, have 
missible limit error strain magni- 
fication. 

The procedure for calibrating 
autographic extensometer 
calibration bar very similar the 
regular procedure for making tension 
test which the yield strength deter- 
extensometer. The principal difference 
between the calibration test and the 
regular tension test that the calibra- 
tion bar loaded only predeter- 
mined stress within its elastic range. 

the procedure adopted, least 
three diagrams are drawn for each 
autographic extensometer 
brated. The strain follower removed 
from the bar after 
Then after the three diagrams are drawn 
the chart removed from the drum 
the testing machine, and the slopes 
the diagrams are determined graphi- 
cally. Theslopes are expressed pounds 
per square inch, and ob- 
tained are reasonable agreement with 
each other and the average the three 
values does not deviate from 10,500,000 
psi. more than per cent, then 
the autographic extensometer con- 
sidered functioning properly and 
recording within acceptable limits. Fig- 
ures and are redrawn copies 
typical diagrams obtained South- 
wark-Tate-Emery and Amsler universal 
testing machines equipped with Tem- 
plin-Type autographic extensometers. 

The calculations involved deter- 
mining the slopes the curves are not 
make, but considerable 
amount time may saved com- 
parison charts are prepared and used 
for determining whether 
curves have the correct slopes instead 
making separate calculations 
each curve. The comparison 
contain lines maximum and minimum 
slope for the particular specimen being 
tested and the testing machine load 
range being used. calculating the 
slopes the curves when using the 
comparison charts for determining 
whether not the slopes are within 
acceptable limits, the upper portions 
the curves are given major considera- 
tion. The initial portions the load- 


For annealed and cold-worked aluminum 
alloys the tangent modulus the yield strength 
even less than 2,000,000 psi. 
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Fig. Calibration Diagrams for 
Autographic Extensometers the South- 
wark-Tate-Emery Testing Machines. 


strain curves are sometimes slightly 
error because difficulties proper 
seating the strain-follower, but this 
hundred pounds applied. 

After the comparison charts have 
been prepared and the diagrams 
have been drawn, remove the 
charts containing the diagrams from 
the testing machine and superimpose 
them upon the proper comparison 
chart. the diagrams fall between 


Load 


Broken Lines Represent 


Permissible Range 


Strain 


Fig. 4.—Typical Calibration Diagrams for Autographic Extensometers 
Amsler Testing Machines. 


the lines representing the maximum 
and minimum slopes then the calibra- 
tion considered acceptable. The time 
required for the complete calibration 
usually less than min. 

Calibration extensom- 
eters using special calibration bar 
tension has been emphasized this 
paper, but should pointed out that 
the method applies equally well for 
calibrating autographic compressom- 
eters using specially prepared cali- 
bration bar whose modulus elasticity 
compression has been accurately 
determined. The method satisfac- 
tory also for calibrating other types 
strain measuring devices which are not 
autographic. For such strainometers 
the apparatus mounted special 


and 


calibration bar, 


the barisloaded 

calibrated test- 
ing machine, 
the load- 


strain data are 
recorded the 
appropriate 
Com- 
parison the 
calculated mod 
ulusofelasticity 
values from the 
load-straindata 
with 
viously deter- 
mined value 
the criterion for 
determining 
whether not 
thestrain meas- 
uring device 
satisfactory for the determination 
yield strength. 

This method provides suitable 
procedure for calibrating strainometers 
that are used primarily for the deter- 
mination tensile compressive yield 
strengths materials having stress- 
strain curves that are not too steep 
the yield strength. The method 
simple, requires expensive apparatus, 
provides permanent record, and can 
carried out less than min. 
Acknowledgment: 

The authors appreciate the helpful 
suggestions Templin, Assistant 
Director Research and Chief Engi- 
neer Tests, Aluminum Company 
America, the preparation this 
paper. 


Magnification. 


emphasize the authors’ closing state- 
ment and point out that this method 
can also applied other materials 
where the stress-strain curve not too 
steep the yield point. have suc- 
cessfully employed similar method, 
using steel rather than aluminum 
bar calibrating our own extensome- 
ters. 

However, should like emphasize 
that you are dealing with copper-base 
alloys there group alloys which 
show very little deviation the stress- 
strain curve from the modulus line, and 
such cases permissible deviation 
per cent the strain magnification 
would make very high percentage 
error the determination the yield 
strength. 


1Member Technical Staff, Bell Telephone 

aboratories, Inc., New York, 

Division Tests, Magnesium Laboratories, 
The Dow Chemical Co., Midland, Mich. 
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general practice calibrate only part 
the full range use. The calibration 
the test specimen the elastic range 
30,000 psi. would give strain 
about 0.003 in. The strains the 
yield strength the 
aluminum alloys are the neighbor- 
hood per cent. 

modulus elasticity change with tem- 
perature and should not the tempera- 
ture which the calibration made 
stated? 

Gohn says, there are some materials 
that show very little deviation the 
stress-strain curve from the modulus line 
the yield strength—that is, the 
difference between the modulus the 
yield strength and the initial modulus 
small. For such materials would 
desirable limit the permissible error 
smaller value. 


Manager, Testing Research, Baldwin Locomo- 
tive Works, Philadelphia, Pa. 
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Mr. Moore points out that con- 
trary general practice calibrate 
only part the range use in- 
strument this kind. That true, but 
since the method described provides 
reasonable check the magnification 
factor, considered adequate for the 
determination yield strength under 
the limitations imposed. quite 
possible, however, use calibration 
bar that exhibits more strain its pro- 
portional limit and thus calibrate the 
range. 

Mr. Tatnall raises the question the 
effects temperature the modulus. 
Within the range temperature ordi- 
narily encountered the usual inspec- 
tion tests, the effects modulus 
elasticity are very small. the ex- 
tensometer used at’ other than 
room temperature, should cali- 
brated such temperatures and, 
course, such cases the temperature 
should stated. 


| 

5 

le 
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Effect Fatigue Resistance 


SYNOPSIS 


The purpose this paper indicate the possibility using the high- 
velocity tension-impact test determine the loss impact resistance caused 


fatigue metals. 


Tension specimens were cut from low-carbon plate known fa- 
tigue condition and subjected impact tests various velocities 120 


ft. per sec. 


Energy and total elongation functions impact velocity are given the 


form graphs. 


The data show that the tension-impact test moderately 


high velocities may have considerable value studies fatigue damage 


structures service. 


impact resist- 


ance property required many 
materials used structures and 
machines. particular, warships 
must constructed metals ca- 
pable absorbing large amounts 
energy attacked. During the 
more less long periods between 
attacks, the metals the ship are 
fatigued alternating 
This fatigue condition may reduce 
considerably the impact resistance 
those metals. important 
any number stress reversals 
well amplitudes stress caused 
action the sea. 

Information also needed the 
extent prior fatigue damage 
structure which has been service 
for some time. the past, need 
for such information arose the 
aviation 

would appear reasonable that 
both these problems may 
solved use the variable velocity 
tension-impact test. 

extensive investigation the 
effects prior fatigue stressing 
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INVITED, either for publication for the at- 
tention the author. Address all communi- 
cations A.S.T.M. Headquarters, 1916 Race 
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Am. Soc. Testing Mats., Detroit, Mich., June 
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Assistant Professor Mechanical Engineer- 
ing the Johns Hopkins University. Formerly 
Applied Mechanics the Mate- 
rial New York Naval Shipyard, 
Brooklyn, 

Fatigue Stressing the Resistance 
Chromium-Molybdenum Aircraft Tech- 
nical Notes No. 889, National Advisory Commit- 
tee for Aeronautics, Washington, C., March, 
1943. 


chromium-molybdenum 
made about five years ago Kies 
and The conclusion 
reached those investigators was 
substantially that loss impact 
resistance occurred result 
fatigue. conducted the ten- 
sion-impact tests Charpy ma- 
chine 225 ft.-lb. 
though velocity was stated, 
can reasonably inferred from 
the general description was 
below ft. per sec. 

Inasmuch structural steels may 
subjected impact higher 
velocities service, was con- 
tigued steel impact over range 
velocities from zero 120 ft. per 
sec. 


MATERIAL AND 
hot-rolled low-carbon 
steel plate was selected for the tests. 
The chemical composition and phys- 
ical properties are given Table 


TABLE I.—CHEMICAL COMPOSITION 
AND PHYSICAL PROPERTIES. 


0.20 
Manganese, per cent.............. 0.36 
Phosphorus, per cent.............. 0.010 
0.12 
Tensile strength, psi............... 
Elongation in., percent........ 


portion the plate about 
in. was fitted into 
like structure which then had alter- 
nating moments applied its ends 
special resonant type fatigue 
machine. The plate was located 
that its test section was practically 
subjected alternating tension and 
compression throughout its thick- 
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The applied bending moment 
was adjusted that the amplitude 
the stress throughout the length 
the plate was about 28,000 
for 37,000 complete reversals 


ness. 


stress. This maximum stress was 
gages. 


Blanks were then cut from the 
fatigued plate transverse its 
tion rolling. From these blanks 
section in. long 0.394 in. 
diameter were machined. 
ends the specimens were threaded 
for about inch suit the impact 
machine. 

Similar tension 
taken from portion the original 
plate which had not been subjected 
the fatigue test. These, also, 
were cut with their lengths trans- 
verse the direction rolling. 

Both sets tension specimens 
were tested the Guillotine Impaet 
Testing Machine the Material 
Laboratory, New York Naval Ship- 
yard, Brooklyn, This ma- 
chine was described previous 

The impact tests were conducted 
120 ft. per sec. 

The total energy absorbed the 
specimen and the total elongation 
over the 8-in. gage length were 
measured. The results are shown 
Fig. 


The test results show that there 
per cent both the energy and 
velocities. 

may observed that the dif- 


results between the fa- 


tigued steel and the nonfatigued 
steel decreases the test velocity 
approaches zero. This fact 
agreement with the conclusion 
Kies and Holshouser which ref- 
erence has already been made. 


Hoppmann II, Velocity Aspect 
Soc. Testing Mats., Vol. 47, p. 533 (1947). 
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The curves for energy are similar 
those for elongatron and reach 
maxima approximately the same 
velocity impact. 

The results the tests appear 
warrant more extensive investiga- 
tion the loss impact resistance 
fatigue. 

The results the tension-impact 
tests indicate that they may 
used predict the loss impact 
strength result fatigue and 
also may used determine the 
extent prior fatigue damage 
structure, resulting from alternat- 
ing stresses service. 

any future investigation the 
tension-impact tests should ex- 
tended cover materials subjected 
different amounts prior fa- 
tigue. Then data will provided 
for family curves for energy 
function impact velocity. The 
parameter the family will the 
amount fatigue. 

CONCLUSIONS 

The following conclusions appear 
the tests, least for structural 
steels: 

The variable velocity tension- 
impact test provides means 
predicting the loss impact resist- 
ance caused given amount 
fatigue. 

The tension-impact test may 
also used determine the 
amount fatigue damage devel- 
testing samples taken 
structure. 

The reductions energy and 
elongation are larger the 
higher velocities. The 
curves energy absorption have, 
general, the same characteristics 
the curves elongation. 

The loss impact resistance 


cimens Machined From Fatigued Plate 


imens Machined Fram "As 


Elongation, 


per sec 


Fig. 1.—Variation Impact Strength and Elongation with Velocity Impact. 


may considerable even for cases 
which the maximum fatigue 
stress below the yield stress. 
The results given this paper 
show loss large per cent 
even though the maximum fatigue 
stress was only 28,000 psi. 

Although the number speci- 
mens tested was not large, the re- 
sults appear conclusive enough 


should pointed out that fatigue 
test there are two processes going on: 
work hardening and fatigue damage. 
the work which Mr. Hoppmann re- 
ferred to, Kies and Holshouser, the 
purpose was evaluate only the fatigue 
damage. The effect work hardening 
Occurring during the early part the 
test was eliminated comparing the 
changes impact properties during the 


National Bureau Standards, 
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latter per cent the test, when 
the changes due work hardening were 
small. 

should like ask the author has 
any information the static mechanical 
properties the steel after the fatigue 
stressing. has been shown frequently 
that metals are work during 
fatigue stressing, even stresses below 
the elastic limit, but correlation has 
been found between work hardening and 
fatigue damage. the changes which 
the author found impact resistance 
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indicate the value more ex- 
tensive investigation which would 
include materials and for 
wider ranges the variables. 


Acknowledgment: 


The author wishes express his 
appreciation the Navy Depart- 
ment for permission publish the 
experimental data this paper. 


are due primarily work hardening 
they should show the static 
mechanical properties. 

should also like ask the author 
knows whether not the stress which 
applied was above the fatigue limit? 
appears from the original mechanical 
properties the steel that probably the 
fatigue stress was near the fatigue limit, 
which case the life would certainly 
long and the 37,000 cycles fatigue 
stressing which applied would cause 
only very slight fatigue damage. 


2 
600 
& 
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teresting question the reason for 
the reduction energy absorption and 
elongation tension specimens from the 
steel plate work 
hardening the sole cause the reduc- 
tion, then the paper should entitled 
“Effect Work Hardening Tension- 
Impact However, one 
the thoughts advanced the paper 
that ships subjected alternating 
stresses apparently lose 
sistance impact. This fact con- 
siderable importance warship design 
regardless whether fatigue work 
hardening the cause. 

The other thought that the variable 


velocity impact test could used 
show prior fatigue damage not es- 
tablished the results the effect 
due solely work hardening. 

may that was much too facile 
associating the idea alternating 
stress with the idea fatigue and not 
allowing for the possibility that the main 
effect the steel might one work 
hardening. 

course known that work 
hardening may reduce impact resistance, 
but new idea that the work 
hardening 37,000 complete alterna- 
tions bending stress amplitude 28,- 
000 psi. sufficient reduce the ten- 
sion-impact resistance per cent 
ft. per sec. 


Apparently the static tensile proper. 
ties were unchanged the alternating 
stresses indicated the fact that 
the energy and elongation shown the 
curves zero velocity (static) are 
practically the same for the plate 
was subjected. alternating stresses 
and the plate which was not subjected 
stresses. 

was aware the fact that the 
vestigation was not extensive and that 
leaves much desired, but the data 


publish. The hope was that the re. 
sults might stimulate further 
tion the phenomenon the reduction 
energy absorption and elongation 


The Use Test Track Developing Good Packaging 


and Carloading Methods 


time time there have appeared the ASTM 
photographs and short notes various types simulated service testing materials 
and products. The accompanying paper Mr. Perry type simulated service 
testing and believe the short discussion will interest number members and 
others who are concerned with packaging and car-loading problems. 


large percentage 


all packaged goods travel some part 
their journey railroad cars. 
Our company, which engaged the 
manufacture and sale tensional steel 
strapping and related items, very 
large part which used for securing 
packaged material box cars, gondola 
cars, and flat cars, has constructed 
full-scale carloading test track 
our plant Chicago order be- 
come better informed the factors 
which cause damage lading transit. 
This test track patterned after 
similar facility which the Symington- 
Gould Corp. Depew, Y., has main- 
tained for many years for testing draft 
gears and other railroad equipment. 
use our track entirely the interests 
better packaging and carloading. 
The Signode test track installation 
consists standard railway track 315 
ft. length. inclined trestle 
one end the track, with power winch 
located the top capable pulling 
freight car the incline. 
the bottom the incline level sec- 


NCTE.—DISCUSSION OF THIS PAPER IS 
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tions Headquarters, 1916 Race St., 
Philadelphia Pa. 

Presented meeting Technical Com- 
mittee D-10 Shipping Containers held 
Chicago, October 8, 1948. 

Chief Field Engineer, Signode Steel Strapping 
Co., Chicago, II. 


tion track substantially laid 
concrete bed. the center this level 


section chronograph installed which 


measures and records the speed which 
car moving before, during, and after 
impact. Two standard railway cars 
are part the equipment: one, flat 
loaded with concrete blocks 


‘ 


gross weight 110,000 used 
the bumper car and the second used 
the test car. This box car with 
one side wall removed permit obser- 
vations loads the moment 
pact. 


car pulls the test car 
the incline predetermined point 
coupler—the test car then rolls freely 
down the incline and collides with the 
bumper car just would freight 
yard. desired, the test car can left 


pr 
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the point impact and the bumper 
caused crash into it. 

actual observation the action 
the lading and bracing, the effect 


the end impact, resulting uplift, and 
disorganization the load can noted 
and studied. There doubt that 
very large percentage the lading 
damaging forces are result the col- 
lision cars switching yards. Since 
extreme uplift usually occurs, also side 
shift—forward movement— 
tive movement individual units 
result this impact, has been our 
experience that load which properly 
secured resist these switching impacts 
will usually survive any the other 
hazards which subjected. 

Our standard testing procedure 
start low impacts within the normal 
mph. switching range. The force 
the impact increased gradually until 
failure occurs the load survives the 
limit impacts which normally 
this method have been able 
test whole carloads such fragile ar- 
ticles refrigerators and electric and 
gas ranges, and make pronounced im- 
provements the bracing methods. 
conducting these tests the reasons for 
failure are usually detected and cor- 
rected before extensive damage occurs 
the test loading. 

The test track supplements the field 
activity have carried for many 
years. not possible for antici- 
pate all the problems that arise the 


some work 


has been done determining the effect 
elastic strains upon hardness, the 
bending the plastic range the 
hardness change are not well known. 
NOTE.— DISCUSSION THIS PAPER 
INVITED, either for publication for the atten- 
tion the author. Address all communications 
Headquarters, 1916 Race St., 
Philadelphia 3, Pa. 
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ing, Massachusetts Institute Technology, Cam- 
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materials handling and shipping room 
procedures the shipper receiver, 
hazards that are bound oecur. 
have, however, often been able arrive 
satisfactory solution few days 
controlled testing which previously re- 
quired weeks field work and checking 
many cases feel that our findings 
have been more accurate 

Our test track programs are always 
carried out cooperation with the rep- 
resentatives the shipper. When such 
commodities paper rolls, fiber drums, 
steel coils, and other items not amenable 
modification are tested, our problem 
entirely one devising loading 
method which will best protect the lad- 
ing. The ability properly brace the 
carload shipment should surely con- 
sidered the ultimate step container 
design, the job certainly not com- 
plete until this detail attended to. 
There have been several cases where 
change container construction has 
been suggested the result testing 
full under actual switching con- 
ditions. 

For example, large shipper stoves 
dozens cars destination usually re- 
vealed failures, which consisted 
combination 
broken straps, and broken containers 
with resulting damage the stoves 
themselves. Several variatjons load- 
ing methods were tried and inspected 


Harry Majors, 


SYNOPSIS 


are described which the effects pulsating and reversed 
bending tests low numbers cycles bending the hardness an- 

copper-zine alloy and 1112 annealed steel are determined. 
The hardness increased with the number cycles bending, and fiber 
had its original hardness once experienced deformation. 
ternate tensile and compression strains caused greater change hardness 
than equal strains one direction only. 
hardness more than equal tensile strains. 


Compression strains increased the 


Working with brass and duralumin, 
Fink and van the suggestion 
Jeffries, measured the hardness and 
the lattice distortion elastically de- 
specimens. Only the tension 
side the simple beams was measured, 
using the Rockwell seale, which the 
maximum fiber strain was 
2 W. L. Fink and K. R. van Horn, ‘Lattice 
Distortion Factor the Hardening 


Journal, Inst. Metals, Vol. 44, 241 
(1930). 
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destination without discovering the 
complete answer this problem. 
load newly crated undamaged stoves 
were brought our test track. 
starting slow impacts and gradually 
increasing the speed, was found that 
there was definite weakness one 
the top crate members which caused 
these crates start fail impacts 
approximately mph. The size this 
member was immediately changed and 
successful load resulted. The weakness 
had not shown the standard labora- 
tory test, but such test does not subject 
the crate the outward crushing effect 
that occurs when placed car 
with its fellow traveling companions. 

Another instance that manu- 
facturer bulk containers who wished 
make some improvements design. 
After great amount research, some 
changes were indicated. Before going 
the great expense necessary make 
these changes, carload the conven- 
tional design and the proposed design 
filled with heavy bulk commodity were 
given our standard series impacts 
the test track. These tests confirmed 
that the diagnosis the weakness was 
correct and that the improvement 
planned was the proper one. 

will not attempt suggest detail 
just how valuable full-scale carloading 
test track would proving out the 
finer points container design, but 
these specific examples how have 
indirectly contributed better pack- 
aging design suggest its possibilities. 


Change Hardness Metal Bar Under Low Cycles 
Reversed and Pulsating Plastic Bending 


They reported definite softening from 
tension strains below the elastic limit, 
while for strains that exceeded the 
elastic limit stress the hardening due 
plastic deformation opposed the soften- 
ing action. Cycles straining were 
not investigated. 

Kokubo* conducted experiments 
order test the conclusions Fink 
and van Horn and ascertain the 
change Vickers hardness number, 
using kg., plate under pure bend- 
ing caused slight deflection. The 
hardness the tension and compres- 
sion sides maximum strain 
0.003 in. per inch was observed 
Armco-iron, 0.2 and per cent carbon 
steels, copper, brass, aluminum, dur- 


Kokubo, “Change Hardness Plate 
Caused by Bending,'’ Science Reports of the 
Tohoku Imperial University, Japan, Series 1, Vol. 
21, p. 256 (1932). 
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Change in Percentage 


Change 
Hardness 
Material Condition Strain Number Hardness 
| Rolled +0 .003 —12.5 — 8.0 
Rolled —0.003 2.5 2.5 
Armco Iron Annealed 1.0 1.0 
Annealed } —0 .003 + 4.0 + 5.0 
Rolled +0.003 —15.0 —11.0 
Rolled —0.003 + 2.5 + 2.0 
0.2% steel Annealed 8.0 7.0 
Annealed —0.003 1.0 1.0 
Rolled —0.003 | + 2.0 + 1.0 
0.7% steel Annealed +0.003 —14.0 — 6.5 
Annealed —0.003 + 5.0 — 3.0 
Rolled +0.003 —16.0 —12.0 
Rolled —0.003 + 3.0 + 2.0 
Brass Annealed +0 .003 — 2.0 1.5 
| Annealed —0.003 + 2.0 + 3.0 
Rolled +0.003 — 2.0 — 5.0 
| Rolled —0.003 + 1.0 + 2.0 
Aluminum Annealed +0.003 0.7 4.0 
Annealed —0.003 1.2 6.0 
Rolled —0.003 0.0 0.0 
Copper Annealed +0.003 0.0 0.0 


Annealed 


alumin, and magnesium. Kokubo con- 
cluded for his range strains that the 
hardness the tension side cold- 
rolled specimen decreases first rapidly 
and afterwards slowly, while that 
the compression side always increases 
slightly with increase the degree 
bending. For annealed specimens 
was found that the hardness de- 
creases rapidly first, and after passing 
through minimum then starts in- 
crease slowly with increasing amount 
bending. Kokubo attributes the 
change hardness caused elastic 
deformation the effect the applied 
stress and that caused the plastic 
deformation the combined effect 
the stress and work hardening. 
There were reversed pulsating 
bending tests. 

The purpose this research was 
determine the effect reversed and 
pulsating plastic bending cycles upon 
the change the Vickers hardness 
number. 


MATERIAL AND SPECIMENS 


From ft. long, square bar 
1112 steel, piece in. long 
was cut. similar length was cut from 
square brass stock whose copper 
content was per cent and zine con- 
tent was per cent. Both specimens 
were surface ground four sides and 
polished with emery cloth and paper. 
Upon the steel specimen lines were 
ruled longitudinally with diamond 
inscriber one side the center area 
shown Fig. cross-ruling six 
lines right angles, transversely 
the span, and designating each group 
lengths were thus formed. the steel 
the brass specimen, and when six lines 
were gage lengths were 


—0.003 + 4.0 + 


Prior scribing, the steel was 
packed with charcoal closed tube 
and annealed 1650 for hr., 
after which was furnace cooled 
Vickers hardness 138. The brass 


hot air furnace for hr. 
100. 

column the initial gage lengths 
were measured with cathetometer 
the nearest 0.0001 in., and the 
posite side initial hardness measure 
ments were made every 0.05 
well the top and bottom 
Figure shows the steel bar the 
The bars were bent with 
two point loading producing pure 
was applied cause deflection the 
Gage lengths column were measured 
and hardness readings were made with 
the Vickers hardness machine the 
opposite side every 0.05 in. This was 
termed the first bending. Then the 
bar was bent back straight, and the gage 
lengths measured and hardness values 
observed. This was termed the first 
straightening and concluded one cyele 
pulsating plastic bending. 
dicated Fig. the procedure for per- 
forming pulsating bending 


END 


SECTION BETWEEN AND 


SHOWING GAGE 


LENGTHS COLUMN 


0.348% 


DISTANCE BETWEEN DIAMOND RULED LINES 
COLUMN 


Fig. 1.—Arrangement the Beam the Testing Machine Showing the Location the 
Diamond Ruled Gage Lengths. 
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cycle was arranged that station No. 
the top fiber, always experienced 
compression upon each succeeding bend- 
ing part the pulsating cycle. Both 
the steel and brass were given six cycles 
pulsating bending. After each pul- 
sating cycle was completed, which con- 
sisted bending one direction and 
straightening, required successively 
higher loads for succeeding test cycles. 
The initial load was 6870 the 
first pulsating bend for the steel and 
12,900 were required for the sixth 


nfo 


START 


IST BENDING 
DEFLECTION 

CENTER 
STRAIGHTENING 
2ND 
DEFLECTION 
CENTER 


2NO STRAIGHTENING 


3RD BENDING 
CENTER 


3RD STRAIGHTENING 


4TH BENDING 
DEFLECTION 


AT CENTER 


STRAIGHTENING 
STH BENDING 
DEFLECTION 


CENTER 
NO. 


STH STRAIGHTENING 


SPAN 11” 


Fig. the Cycles 
Pulsating Bending and Straightening. 
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Fig. 2.—General View the Testing Equipment. 


ay 


bend. The alloy required 
4120 the first pulsating bend and 
5250 the sixth pulsating bend. 
This testing procedure was repeated 
using similar steel and brass bars an- 
nealed, except that the specimens were 
given cycles alternate bending. The 
procedure followed completing 
alternate bending consisted 
first bending and first straightening 
such that the top fiber the start ex- 
perienced compression strain and then 
zero strain; now second bending and 
second straightening were performed 
such that outer fibers previously 
compression were now tension and 
then zero strain upon completion the 
second straightening. pulsating bend- 


ing cycle consists one bending and 


No. No. No. No. No. 
Original Form First Bend Seventh Bend First Bend Fifteenth Bend 
1112 1112 1112 Brass Brass 


one straightening, whereas reversed 
bending cycle consists two bendings 
and two straightenings. The reversed 
bending process was continued until 
both bars failed fatigue. The steel 
was bent seven times cycles, 
breaking the seventh straightening. 
The brass bar was bent fifteen times 
ing the fifteenth straightening. 
After every operation bending and 
straightening had been eompleted, 
required successively higher loads for 
each succeeding bending. the case 
the steel, required 7500 the 
first bending the first cycle and 
maximum load 11,650 the fifth 
bending during the third cycle re- 
versed bending; whereas the brass 
bar required 5000 the first bend 
and 6500 the fourteenth bending 
during the seventh cycle reversed 

Figure shows the specimens vari- 
ous stages plastic deformation. 
There was cumulative increase 
zage length repeated bending and 
straightening. 


Test 


Typical plots test data are shown 
strains and Viekers hardness numbers 
are indicated corresponding vertical 
distances across the beams. These 
plots made possible show second 
set relations, namely, the change 
Vickers hardness number versus true 
strains for each pulsating bending 
(Fig. 9). Finally third set relations 
was plotted change Vickers hard- 
ness number versus cycles pulsating 


Fig. 4.—Photographs the Specimens Various Phases Bending. 
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versus Distance Across the Beam for the Sixth Pulsating Bending, Brass Annealed. 


Bending, Brass Annealed. 


versus Distance Across the Beam for the First Pulsating 


TRUE STRAIN VERSUS CHANGE VICKERS HARDNESS NUMBER 


FIRST 


COMPRESSION 
-08 -O7 -06 -OS -04 -03 -02 
TRUE STRAIN 


BENDING 


Fig. Strain versus Change Vickers Hardness Number for First Pulsating 
Bending, S.A.£. 1112 and Brass. 


bending for various constant true strains 
indicated Figs. and 11, which 
tensile strains are separated from com- 
pression strains. plots were made 
for reversed bending. 


SUMMARY AND CONCLUSIONS 


The investigation covers range 
true plastic tensile and compressive 


strains bending 0.01 0.06 in. per 
inch. One set specimens was sub- 
jected pulsating bending cycles 
while another set bars was subjected 
reversed bending cycles. 

Under pulsating bending distinct 
trend hardness change versus cycles 
bending was evident, both for tension 
and compression. The 1112 


steel more sensitive plastic strains 
and cycles straining than the copper- 
zinc alloy. For both materials the 
rate change hardness compres- 
sion was greater than tension. 

Because the elements the beam 
experience cycles compression and 
tension strain during reversed bending, 
graphs showing distinet trends could 
made but this phase revealed certain 
conclusions. The steel was more sen- 
sitive than the brass work hardening. 
past history alternate tension and 
compression strains produces greater 
hardness change than past history 
strains the same sign pulsating 
bending. 

Once fiber strained plastically and 
the bending cycle completed that 
the fibers the beam have zero strain 
there was return the original 
hardness room temperature. 


The author wishes express his 
sincere appreciation Professor 
MacGregor for suggesting this inves- 
tigation, his guidance and encourage- 
ment this work during the Summer 
1943. 


CHANGE IN VICKERS HARONESS NUMBER 


CYCLES BENDING 
PULSATING 


Fig. 10.—Change Vickers Hardness Number versus Cycles 
Pulsating Bending for Various Plastic Tensile Strains, 1112 
Annealed. 
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CHANGE VICKERS HARONESS NUMBER VERSUS CYCLES BENDIN 
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CHANGE VICKERS HARDNESS 
NUMBER 138 


CYCLES 
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Fig. 11.—Change Vickers Hardness Number versus Cycles 
Pulsating Bending for Various Plastic Compression Strains, S.A.E. 
1112 Annealed. 
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Determination the Air Content Mortars 
the Pressure Method 


Thomas 


SYNOPSIS 


Pressure apparatus similar that used testing concrete has been 
developed for use determining the air content portland-cement mortars. 
The apparatus described and some data are presented comparing the 
results obtained the pressure method with those obtained the 
gravimetric and the displacement methods. 


the 
pressure method for determining the 
air content portland-cement mortars 
was natural step following the develop- 
ment and use such equipment for 
determination the air content 
concrete. While the 
method now use apparently serves 
satisfactory procedure set forth 
the A.S.T.M. Tentative Method 
Test for Air Content Air-Entraining 
Portland-Cement Mortar T),? 
the question was raised whether 
the pressure method might not prove 
even more satisfactory test. 
perience with the pressure method 
concrete tests pointed the possibility 
that would prove more satis- 
factory than the gravimetric.method 
testing commercial mortars made with 
natural manufactured fine aggregate 
variable porosity density. 
Moreover, would useful studies 
the air content the mortar fraction 
concretes. 

With the above uses mind, pres- 
sure apparatus making use the prin- 
ciple proposed Klein and Walker 
was designed and built for use 


determining the air content mortar. 


The apparatus similar design, but 
smaller capacity, that developed 
Carl Menzel for use measuring 
the air content concrete (2). Test 
data obtained todate with the 


are reported this paper. 


DESCRIPTION APPARATUS 


The general appearance the dis- 
mantled equipment shown Fig. 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication for the at- 
tention the author. Address all communica- 
tions A.S.T.M. Headquarters, 1916 Race St., 
Philadelphia Pa. 

Research Engineer, Portland Cement As- 
sociation, Chicago, 

21947 Supplement the A.S.T.M. Book 
Standards, Part II, 229. 

The boldface numbers parentheses refer 
the list references appended this paper. 


and assembly drawing with the prin- 
cipal dimensions the machined parts 
shown Fig.2. 

The apparatus consists the follow- 
ing three major units: 

500-ml. capacity bowl which 
can also used unit weight measure 
for determining the air content mor- 
tar the gravimetric method, 

flanged head unit with as- 
sembled stopcock, shielded calibrated 
glass tube for indicating the air content, 
pressure gage for indicating the air 
pressure, and bicycle pump for supply- 
ing air under pressure, and 

Four clamps for connecting the 
head unit the bowl. 

Auxiliary pieces needed 
for calibration and operation the 
unit are: 


calibration cup made brass 
having capacity approximately 


light coil spring for holding the 


cup position during calibration, and 
light rawhide plastic headed 
mallet for tapping the bowl remove 


any air trapped the water above the 
test sample. 


The drawing and photograph the 
instrument are self-explanatory 
further explanation the design will 
given here. 


OPERATION 


The method operation given 
the paragraphs which follow simpli- 
fied procedure based the more exact 
procedure developed Carl Menzel 
(2). Calculations certain corrections 
such those for effect differences 
distribution air the mortar and 
the calibration cup and change 
volume air the cup due 
inundation indicate they are small 
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for this 500-ml. capacity meter. They 
were neglected the calibration the 
instrument for these tests. The 
pansion factor the apparatus was 
also negligible. 


Calibration Instrument: 


The apparatus must calibrated 
prior use determining the air con- 
termining the true volumes the bowl 
and calibration cup and the relationship, 
per cent, between them. Two No, 
gage wires are placed the bottom 
the bowl, the calibration cup the 
inverted position then placed the 
wires, the spring placed top the 
cup and the head assembly clamped 
securely place the bowl. The 
wires provide space for water enter 
the cup the air the cup compresses 
under pressure. Water slowly in- 
troduced into the head unit assembly 
the zero reading the scale the glass 
tube, trapping the air the calibration 
applied compress the air the 
calibration cup and seal the opening 
with water. The bowl then tilted 
angle deg., revolved, and 
tapped with the mallet several times 
remove any air trapped the sides 
the head unit. The pressure 
released, the water again brought 
the zero mark, and air pressure applied 
until the percentage air known 
trapped the bowl the calibration 
cup indicated the glass gage. The 
pressure required give this indicated 
air content read and recorded. The 
pressure determined this manner 
the “working pressure” used with 
the instrument all subsequent tests 
for air content mortars made 
points having the same elevation. The 
moved location having different 
ment should also checked periodically 
eliminate the possibility errors due 
changes the pressure gage. 

The glass tube indicating the per- 
inside diameter precision bore pyrex 
glass tube 15} in. length. The tube 
was graduated the supplier tenths 
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i 
Pressure Gage Schrader pump 
> ihher 
Brass 
eid — | 
Gage 
} 
if 
ame 
as 
— 
kubber Gasket i 
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Mac 
il. Capacity | 
“ng Pressure Bow!- 
B Note: All machined Mach 
parts Chromium plated finished 
Fig. 1.—Equipment Used Determina- 
tion Air Content Mortar the 
Pressure Method. 


middle section, each in. representing 
0.2 per cent air. The major divisions, 
every in., are numbered from 
indicate air contents from per 
cent. tube with bore was 
selected because most nearly meets 
the requirements necessary measuring 
the air contents encountered mortars 
when 500-ml. sample and air pres- 
sure approximately psi. are used. 


Test Procedure: 


The same sample mortar can 
used for determining the air content 
both the gravimetric and the pressure 
methods. necessary know the 
absorption and gravity the 
aggregate order the air 
the gravimetric method, 
but this information not required 
when determining the air content 
the pressure method. 

The mortar placed the 500-ml. 
bowl the standard procedure de- 
The top surface then struck 
off level and the gross weight 
mined. From this gross weight the 
net weight the mortar can de- 
termined for use computing the air 
content the gravimetric method. 
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Fig. 2.—Pressure Apparatus for Measurement Air Mortar. 


The head unit then clamped posi- 
tion and small diameter glass tube 
lowered through the gage glass, from 
opening the top the gage and 
pump coupling, until the end just 
above the surface the mortar. Water 
from overhead tank then allowed 
flow very slowly through this tube 
until the head unit full the zero 
mark the gage glass. Care must 
exercised reduce turbulence which 
might remove some the air the top 
surface the mortar sample. 7-cm. 
diameter filter paper saturated with 
water and carefully placed the top 
surface before the head unit clamped 
position may used protect the 
mortar surface against removal air. 
Next the tube removed and the entire 
assembly tilted and rotated slowly while 
the being tapped with the mallet 
remove any air bubbles adhering 
the surfaces above the test sample. 
The water brought the zero mark, 
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the opening the top closed with 
cap, and pressure applied equivalent 
that determined the calibration tést. 
The gross air content, Am,, then read 
the glass gage and recorded, the 
pressure released, the instrument tapped 
several times, and the water level read 
again while under zero pressure. 
The difference between the two read- 
ings, Am, the apparent air 
content, Am, the mortar. When the 
aggregate itself contains significant 
amount air, the apparent air content 
the mortar must corrected sub- 
tracting aggregate correction factor 
which determined follows: 


Aggregate Correction Factor: 


Air voids the sand used mortar, 
which are not filled with water 
the normal mixing process, respond 
during the test for air content the 
same manner the entrained air the 
mortar. order obtain the true 


— 


air content the mortar correction respect moisture content when weight 500 ml. sample mor- 
must made for the effect air voids used the mortar time mixing. tar grams, 
. . . . = 
the sand. This correction called The amount sand tested should weight total batch mortar 
the correction factor. the same that which would pres- 
remains relatively constant for given ent during the test mortar sample. 
material and can readily determined may computed follows: 
. . > 
with the pressure apparatus applying small volume water placed 
2 
the pressure test sample the the bowl and the sample sand, W,, 
sand after has been carefully inun- slowly added while carefully stirring 
dated water the bowl. The sand where: remove all air trapped between the 
used for the aggregate correction test weight sand mortar sample sand particles. Placing and stirring the 
should the same condition with under test grams, sand sample, adding water necessary 
U 
TABLE 1.—MORTAR AIR CONTENTS AND PERCENTAGE VARIATION FROM THE MEAN FOR INDIVIDUAL TESTS. 
and Variation from the Mean for Mortars Prepared and Tested as Indicated, per cent 
Hand- Mixed Machine- Mixed Hand-Mixed Machine- Mixed 
Grav. Method |Pressure Method| Grav. Method |Pressure Grav. Method Pressure Method |Grav. Method, Pressure Method 
Cont. Var. Cont. Var. Cont. Var. Cont. Var. Var. Cont. Var. Var. Cont. Var. 
19.5 19.5 0.16 8.0 2.17 8.6 1.54 9.9 2.06| 10.4 2.66 
17.0 1.61| 17.3 17.3 6.2 7.4 2.35 |8.1 1.58 9.2 0.00 
| | } } | } ‘ 
13.0 0.00 13.3 0.75 13.1 2.58 13.2 4.6 3.84 5.6 2.38 0.92 6.4 0.31 
| | | | 
17.4 17.5 0.17 17.6 6.5 1.07 7.5 0.40 7.9 8.8 1.46 
0.56 18.3 1.50 17.8 0.56 18.0 0.56] 6.7 0.45 8.0 1.65 10.0 0.99 
10.9 11.1 10.9 0.27| 11.2 3.7 7.88 4.5 2.98 0.69 4.8 6.44 
2.10] 11.2 11.0 0.6 11.6 3.3 3.79 4.2 3.89 1.62 5.3 3.31 
| | | 
13.4 0.74| 13.9 13.9 14.0 2.71} 5.0 1.38 6.0 1.64 0.46 7.4 0.00 
i 
16.1 16.3 0.18| 16.2 16.4 5.5 0.55| 0.45 |6.8 7.9 
15.9 16.2 0.43| 15.5 15.8 3.24] 5.5 6.7 0.45 |6.9 1.01 
| 
2A.. 16.8 16.7 17.0 17.1 5.8 6.8 0.00 0.00 9.3 1.09 
16.5 16.8 0.77| 17.3 17.0 5.8 0.00! 6.8 0.00 9.4 2.18 
| 
14.5 14.7 14.7 14.9 5.1 5.9 2.80 0.00 7.6 0.93 
17.0 17.1 17.4 17.9 0.39} 5.5 6.78| 6.7 5.64 |9.0 1.96 
17.7 2.14| 17.8 18.2 5.8 1.70| 7.1 0.00 10.5 2.94 
17.2 17.2 0.75| 17.6 17.8 6.4 7.5 5.64 1.10| 10.1 0.98 
Grand Avg. 1.26 1.44 1.36 2.15 1.67 1.58 
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Fig. 3.—Relationships Between Air Contents Mortars Determined Gravimetric 


and Pressure Methods. 


plotted point represents one three tests made with each type cements. 
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Fig. 4.—Relationships Between Air Content Hand and Machine-Mixed 
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(b) Determined gravimetric and displace- 
ment methods. 


Fig. 5.—Relationship Between Air Contents Mortars. 


plotted point represents one test blend type type cement. 
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Mortars. 


keep inundated, should cover 
period having the same duration 
that required mix and place sample 
mortar the bowl ready for test. 
When all the sand has been placed 
the bowl, the head assembly the pres- 
sure apparatus clamped position 
the bowl and the test procedure 
through the manner described 
above for sample mortar. Sim- 
ilarly, discussed above for mortar, 
the aggregate correction factor, As, 
computed follows: 


where: 


As, reading under the operating pres- 
sure, and 
reading after pressure released. 


Owing the uniformly low absorp- 
tion and uniform composition and gra- 
dation the particles, the aggregate 
correction factor for standard Ottawa 
sand small that may neglected. 
However, the aggregate correction fac- 
tor should determined for all sands, 
and, necessary, proper corrections 
should made the mortar test re- 


Calculation Net Air Content Mortar: 


The entrained air content mortar 
the pressure method calculated 
follows: 


where: 


entrained air content, percentage 
volume mortar, 

apparent air content, percentage 
volume mortar, and 

aggregate correction factor, per- 
centage volume mortar. 


PRESSURE AND GRAVIMETRIC 


The first series tests made with the 
500-ml. capacity air indicator was de- 
signed study the characteristics 
the apparatus and determine the rela- 
tionship between the air content 
mortars the gravimetric and 
methods. Fifteen commercial type 
cements were used these tests. The 
mortars used were follows: 


(1) 1:4 standard Ottawa sand mor- 
tar mixed accordance with 
185-47 

(2) 1:2.25 blended Ottawa sand 
mortar mixed the proce- 
dure outlined 185-47 

(3) 1:4 standard Ottawa sand mor- 
tar mixed with mechanical 
mixer, and 

(4) 1:2.25 blended Ottawa sand 
mortar mixed with mechani- 
cal mixer. 


2h 
| | 
} | 
Sond Offowe Sond 
ly 12 | wane + + + + 4 
y o! part Ottawa Bonding Send Ottawa Bonding Sond 
—|2ports Sta. 20-30 Offewa Sand - \2perts Sid 20-30 Offawe Sand 
> 
| | | 
| 
| | /-4 Mix Mix . 
| | 
Sang {/pert Ottawa Banding Sand 0 Ottawa Bonding Sond 
f } | ¢% 
i 


Three tests, each different day, 
were made with each the fifteen 
cements for each the four conditions 
listed above. 

The blended Ottawa sand consisted 
part Ottawa banding sand‘ and 
sand. The rich mix part cement 
and 2.25 parts sand was used because 
had been suggested (3) com- 
bination which, when used with the 
blended sand, would give air contents 
more line with those obtained tests 
concrete. 

The mechanical mixer used the 
tests was Hobart Model No. N-50, 
5-qt. capacity food mixer, with spe- 
cially designed mixing paddle. The 
mechanical mixing procedure was 
follows: Water and cement were mixed 
low speed for sec.; mixing low 
speed was continued while the sand was 
slowly added over the second 30-sec. 
period; the mixer was stopped, shifted 
intermediate speed, and mixing con- 
tinued for another sec.; mixer was 
stopped and mixing bowl covered with 
damp cloth for min.; end this 
period the mixer was started the 
intermediate speed and mixing con- 
tinued for min. 

Test results reported Table have 
been plotted Figs. and show the 
relationships between the air contents 
determined the and pres- 
sure methods 1:4 standard Ottawa 
sand mortar and 1:2.25 blended Ottawa 
sand mortar for hand mixing and ma- 
chine mixing (Fig. 3), and relationships 
between the air contents hand-mixed 
and machine-mixed mortars determined 
the gravimetric and the pressure 
methods for 1:4 standard sand mortar 
and 1:2.25 blended sand mortar. 


Effect Method Test: 


Results tests with the type 
cements indicate that the values for air 
content mortar determined the 
pressure method are slightly higher than 
those obtained the gravimetric 
method test, Fig. For the 1:4 mix 
the difference air contents averaged 
about 0.2 percentage and was 
fairly constant over the wide range 
air contents represented (11 per 
cent). For the 1:2.25 mix, the differ- 
ence air contents was somewhat 
greater, averaging about 0.9 percentage 
point higher for the pressure method. 
Here again the difference was generally 
constant over the range air contents 
represented. The differences air con- 


Ottawa silica sand graded per cent passing 
the No. sieve, per cent passing the No. 100 
sieve, and 1 per cent passing the No. 200 sieve. 

5 In this paper the air content of mortar is given 
per cent the total volume mortar (inclu- 
sive the entrained air) the sample tested. 
making comparisons, the arithmetic differences 
between these percentages are called percentage 
points. This terminology avoids the possibility 
interpreting the percentages incorrectly. 


tent between the two methods test 
were similar for the hand and the ma- 


chine-mixed mortars. The reason for 
these differences not definitely known, 
but possible causes will discussed 
later under the section tests mor- 
tar the displacement method. 


Results tests with the type 
cements have been plotted Fig. 
show the effect method mixing the 
mortar the air content. general 
the hand-mixed 1:4 mortars had the 
same air content the machine-mixed 
However, when the richer 
1:2.25 blended sand mortar was used the 
air contents the machine-mixed 
mortars were always higher than corre- 
sponding hand-mixed mortars, and the 
difference appeared roughly pro- 
portional the quantity air the 
mortar. Similar results were obtained 
regardless whether the air content was 
measured the gravimetric the pres- 
sure methods. 


ConTENTS DETERMINED THIRD 
Test 


Although the results obtained the 
same mortar samples the gravimetric 
and pressure methods for the air- 
entraining cements did not differ greatly, 
there was fairly constant difference 
the results which averaged about 0.2 
percentage point for the 1:4 mortar and 
0.9 percentage point for the 1:2.25 mor- 
tar. 

The differences observed could not 
fully explained from the data ob- 
tained these tests. Differences 
specific gravity and sampling errors 
which might affect the calculated results 
the gravimetric test combined with 
the accumulative effect small correc- 
tions which were considered too small 
significant calibration the pres- 
sure apparatus could possibly account 
for the small difference 0.2 percentage 


point the tests the standard mortar. 


order verify these results, however, 
was decided check the two meth- 
ods against third method test—dis- 
placement the air with water. The 
displacement test, which theoretically 
should another exact measure the 
air content, requires considerable 
length time complete (up 
min.), and since duplicate mixes had 
prepared check both the gravi- 
metric and the pressure methods, was 
not considered practicable test all 
the type cements. Instéad 
type and type cement were used 
individually and blended give six 
mortars having wide range air con- 
tents. These were tested follows: 

One 1:4 mortar mix each blend 
was tested for air content the gravi- 
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metric and the methods using 
the same sample mortar for each 
method test, and 

tested for air content the 
and displacement methods using the 
same sample for both methods test. 

determining the air content the 
displacement method, the sample wag 
placed the pressure apparatus and 
weight data determined the usual 
manner. stirring paddle was placed 
the head unit assembly that could 
lowered into and used mix the 
mortar sample from bottom the 
bowl. The head unit assembly was then 
secured the bowl and water added 
the zero mark before the stirring paddle 
was lowered into the test sample. The 
sample was stirred thoroughly that 
the air the mortar was worked out 
and replaced the water. turn the 
air thus removed was replaced with 
mixture per cent water and 
that the level the liquid was main- 
tained the zero mark. Foaming, 
which interferes with the test procedure 
when water alone used, was eliminated 
the use the alcohol 
ring was continued until end point 
was reached when there was appreci- 
able drop the liquid level over 
min. stirring period. The volume 
solution added was con- 
sidered equivalent the volume 
air removed from the mortar. The 
percentage air was computed 
dividing the volume alcohol-water 
solution added, the initial volume 
the mortar and multiplying 100. 
This percentage, when corrected for 
compressibility the head water, 
was the air content determined the 
displacement 

The procedure described above was 
not practical for determining the air 
content 1:2.25 blended sand mortar 
owing the difficulty completely 
removing the air and reaching end 
point. 


Tests Mortar the Displacement 
Method: 


Results tests with blends the 
type and type cements are plotted 
Fig. these tests was not 
practicable determine the air content 
batch mortar both the pres- 
sure and the displacement methods be- 
cause part the same equipment had 
used for both tests, and the sample 
was disturbed much changing the 
equipment over from one procedure 
the other. However, was possible 


For discussion the factors which affect the 
displacement (rolling) and pressure methods of 
measuring entrained air concrete, see 
cedures for Determining the Air Content 
Freshly-Mixed Concrete the Rolling and 
Pressure Carl Menzel, Proceed- 
ings, Am. Soc. Testing Mats., Vol. 47, 833 
(1947). 
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make the gravimetric test the same 
sample mortar that was used fer the 
displacement test the pressure test. 
Since batches prepared 
manner varied slightly air content, 
the air contents determined the pres- 
sure and displacement methods dif- 
ferent batches are not directly compa- 
rable. Therefore air contents obtained 
each these two methods are plotted 
against the results obtained the 
gravimetric method which directly 
comparable since, each case, was 
made the same mortar sample. 
Comparison air contents obtained 
the pressure and displacement 
with those obtained the gravimetric 
method indicates the agreement which 
might expected between these two 
methods tests. 


Fig. the air contents 1:4 mor- 
tar the gravimetric method have 


been against the air 


displacement. will noted that 
the air contents, which varied over the 
wide range per cent, were 
generally somewhat lower for the gravi- 
metric than for either the other 
methods test. The differences for the 
six air contents represented averaged 
0.47 percentage point for the pressure 
method and 0.48 for the displacement 
nethod. 


Although the pressure and displace- 
ment methods were not made iden- 
tical samples, the similarity the rela- 
tionships shown each these two 
methods test and the gravimetric 
method indicates that they will give 
about the same results, subject the 
normal variations common each 
method. The gravimetric method 
test appears give air contents which 
lower than those obtained 
the other two methods. There are sev- 
eral factors which may cause the dif- 
ference values obtained these 
methods. not the purpose this 
paper analyze each method test, 
but believed that the following fac- 
tors may have contributed the differ- 
ences reported above: 

all cements calculations 
instead the true gravities. 
The specific gravity cement deter- 
mined water rather than kerosine 
would probably more nearly approach 
actual conditions test. this specific 
gravity had been used for the type 
cements discussed previously, the aver- 
age specific gravity used the gravi- 
metric calculations would have been 
3.184 instead 3.150. This would have 
resulted gravimetric air contents 
which would have been, the average, 
0.140 percentage point higher for the 
1:4 mortar tests and 0.214 percentage 
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point higher for the 1:2.25 mortar tests 
than the values reported for the stand- 
ard A.S.T.M. procedure. 

Gravimetric calculations assume 
the sample tested truly represents the 
mortar mix originally proportioned. 
Loss water through evaporation, 
coating surface mixing bowl and 
settlement bottom mix may change 
the actual sample from the conditions 
Any and all errors either 
assumed properties materials, fabri- 
cation the batch, testing and 
lations affect the final the 
air content. These errors may cumu- 
lative compensating depending upon 
conditions, and, general, would 
likely affect the air content values 
determined the gravimetric method 
more than those determined the pres- 
sure and displacement methods. The 
latter methods attempt measure the 
air content the mortar directly 
sampled. 

has been suggested (4) that the 
difference air contents shown the 
gravimetric and pressure methods 
test may due absorption some 
the air the water used the pressure 
test resulting air content values which 
are too high. The solubility air 
water increases with the pressure. How- 
ever, view the close agreement 
the results obtained the few tests 
made the pressure and the displace- 
ment test methods, would appear that 
the absorption air the water under 
pressure had insignificant effect 
the results. 


REPRODUCIBILITY RESULTS 


The average percentage variation 
from the mean for the individual tests 
the type cements were com- 
puted effort determine which 
the methods test could expected 
give the most consistent test data. Re- 
sults these calculations follow: 


Average Variation from the 


Method 


Mixing Gravimetric Pressure 
Method Method 
1:4 Standard Ottawa Sand Mortar 

| 1.26 1.24 
Machine....... 1.44 
Average..... 1.35 1.30 
Blended Ottawa Sand Mortar 
Machine....... 1.58 1.67 
Average..... 1.86 1.67 


For the mix the mor- 
tar gave the lowest percentage varia- 
tion. However, the difference was not 
great. For the mix, the percen- 
tage variation from the mean was lowest 
for the machine-mixed mortar. For 
three out the four conditions test 
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the pressure method gave slightly lower 
variations than the gravimetric method 
test. believed, however, that any 
the methods tried could used satis- 
factorily measure control the 
air content mortars made with Ottawa 
sand. 

Although, shown previously, the 
standard gravimetric test 
gave air content values which were con- 
sistently lower than those obtained 
other tests, believed that the test 
results obtained this method are, for 
all practical purposes, reproducible 
those obtained other 
This reproducibility believed 
due the uniform composition and 
gradation and low absorption properties 
the standard Ottawa silica sand used 
aggregate. data are available 
indicate whether the same degree 
reproducibility resuits would ob- 
tained sands made particles non- 
uniform composition and having vari- 
able absorption gravity 
properties were used. 

Since the pressure method test 
takes somewhat longer complete 
(approximately min. more than 
the gravimetric method), the small dif- 
ference air contents and degree re- 
producibility does not warrant recom- 
mending substitute for the 
ent tentative gravimetric method for 
determining the air content 1:4 mor- 
tar Tentative Method 185- 
T). With the establishment 
proper limits, believed that the 
gravimetric method will give good 
results controlling cement manufac- 
ture and acceptance the other meth- 
ods reported here. However, the 
other hand, mortars made with other 
types sands containing particles 
variable composition, density, and ab- 
sorption are studied, believed 
that the pressure method will the 
most suitable, since its use, not 
necessary make separate determina- 
tions for specific gravity and absorption 
the used the mix. 

should understood that the 
above endorsement the gravimetric 
test intended only for the determina- 
tion air content accordance with 
the A.S.T.M. Tentative Method Test 
for Mortar 185-47 T). The pressure 
method test for use 
with mortars made with other types 
sands and particularly for tests mor- 
tars and concretes the field. Even 
under well-controlled conditions the 
laboratory, the gravimetric method 
test for the air content concrete has, 
several occasions, given negative 
values. Repeat tests the same mix 
different day have iii some instances 
also given negative results. The reason 
for these negative values, which are 
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theoretically impossible, has not been 
positively determined. the field, 
where control over materials and all 
operations the batching, mixing and 
placing must, necessity, less exact 
than the laboratory, the pressure 
method test much more reliable 
than the gravimetric method. Factors 
which may affect the gravimetric 
method have been 
under the section tests mortar 
the displacement method. 


SUMMARY AND CONCLUSIONS 


The construction and operation 
pressure air indicator for determining 
the air content portland-cement mor- 
tars has been described. The results 
tests made with the apparatus may 
summarized follows: 

For mortars mixed according 
the procedure described 
Tentative Method the air 
contents determined the gravimetric 
method are slightly lower than those 
determined the pressure method, the 
difference being about 0.2 percentage 
point for 1:4 standard Ottawa sand 
mortar and about 0.9 percentage point 
for 2.25 blended Ottawa sand mortar. 
Values obtained the displacement 
method are good agreement with 
those obtained the pressure method. 

With 1:4 standard Ottawa sand 
mortar, machine mixing gave the same 
air contents hand mixing. 


When 1:2.25 blended Ottawa 
sand mortar was used, machine mixing 
gave higher air contents than hand mix- 
ing; the difference air content in- 
the air content the mortar 
increased. 

The air content blended 
Ottawa sand mortar was approximately 
mortar. far the reproducibility 
results concerned, advantage would 
gained using the 1:2.25 mortar 
instead the 1:4 standard Ottawa 
sand mortar. 

With standard Ottawa sand, hav- 
ing uniform particles low absorption, 
the air contents determined the 
gravimetric method are only slightly 
lower than those determined the 
pressure method, and the difference re- 
mains fairly constant over wide range 
air contents. view this and be- 
cause the gravimetric method more 
rapid, appears that the current A.S.- 
T.M. Tentative Method 185-47 
method adequate for the purpose in- 
tended. 

The pressure air indicator (the 
use which does not require separate 
determinations for gravity and 
absorption the aggregates) should 
useful for determining the air content 
mortars made with commercial fine 
aggregates variable composition and 
porosity, for determining the air con- 
tent the mortar fraction concrete 
mixtures. 
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Theories Adhesion Applied the Adhesive 
Properties High Polymers 


the last eight 


ten years the adhesives field has been 
passing through transition period. 
Older methods “try everything” are 
being superseded efforts based 
that many contradictions still exist, 
more and more tailor-made adhesives 
are reaching the market—a market, 
incidentally, almost unlimited extent 
when one considers, for example, the 
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utility adhesives aircraft and pre- 
fabricated home construction. 


From the work McBain and 


workers and Browne and Truax 
(2) adhesion has come regarded 
consequence the action two phe- 
nomena: that adhesion, 
which produced molecular forces 
the same magnitude those re- 
sponsible for the cohesion the differ- 
ent atomic and molecular units all 
matter, and mechanical adhesion, which 
consists the keying the adhesive 
around fibers and into crevices the 
materials joined. Adequate forces 
cohesion must also present prevent 
tensile failure within the body the 
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adhesive. Otherwise, any attempted 
measurement adhesion degenerates 
into measurement cohesion instead. 

Grouping factors contributing 
adhesion into one the other these 
somewhat arbitrary. Wey! 
(3), for example, defines forces 
arity glued joints terms 
adhesion factors whereas Delmonte (4) 
and McLaren and Hofrichter (5) include 
polar effects grouping. 
Polarity may logically considered 
requisite for both types adhesion, 
since first necessary for adhesive 
wet surface before good 
chemical bonds can formed. After 
wetting and solidification, the forces 
polarity existing the interface may 
then serve prevent bond 
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Bikerman (6) (conversely) admits the 
utility polar forces bringing 
adhesive into close contact with sur- 
face but denies that they contribute 
great deal preventing bond failure. 
ascribes the ultimate strengths 
joints rheological forces involving 
tackiness and viscosity range. the 
present time the relative contributions 
the various specific and mechanical 
factors joint strength debatable. 
The tendency, however, has been 
ascribe the greater part adhesive 
strength specific factors. 


Facrors INFLUENCING ADHESION 


Although proper understanding me- 
chanical factors involved 
will give the best possible joint for any ad- 
hesive, these forces can account for only 
part the variations the strengths 
joints obtained for different adhesives. 
Specific Factors: 

The factors influencing ad- 
hesion comprise the various cohesive 
which hold all matter together. 
Four general types bonds have been 
recognized: electrostatic, covalent (in- 
cluding hydrogen bonding and chelate 
bonding), metallic, and the residual 


forces, commonly known van 


der Waals forces. Rinker and Kline (7) 
have included excellent review 
intermolecular and interatomic forces 
their survey adhesion. 

Lennard-Jones and Dent (8) show 
from study crystalline systems that 
electrostatic bonds between ions repre- 
sent the strongest bonding forces avail- 
able for adhesion. However, these 
forees fall off extremely rapidly with 
distance from the plane the crystals. 
Van der Waals forces the other hand, 
fall off according inverse second 
third power the distance. The re- 
sult would suggest that the van der 
Waals forces act the first agents the 
process adsorption atoms and ions 
bring them into range where 
electrostatic covalent forces may pre- 
vail. Soldered welded joints have 
been cited illustrate the great 
strengths obtained when 
(9). The bonding rubber 
metal also involves some instances 
primary sulfur bridges between metallic 
atoms and rubber molecular chains. 

Herman Mark (10) from his studies 
the chemical and physical properties 
cellulose suggests that large part 
the strength adhesive bonds cellu- 
lose results from hydrogen bonding 
cases, such phenolic resins 
andsome the vinyl polymers, wherethe 
adhesive contains large concentrations 
chemical groups capable reacting. 

Recent work several investigators 
has demonstrated that secondary forces, 
alone may sufficient account for 
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the strengths the majority glued 
joints. These secondary forces involve 
(a) dipole-dipole attraction forces, 
orientation forces; induced dipole- 
dipole attractions which result from the 
presence permanent dipole close 
electronic structure capable induced 
intramolecular orientation; and (c) dis- 
persion forces arising from the inter- 
actions occurring 
systems regardless the presence 
permanent induced dipoles. Accord- 
ing Bruyne (11) the orientation 
and dispersion forces predominate de- 
termining the character the bond. 
Orientation forces partially account for 
the sticking hydrophilic adhesives 
surfaces (that is, phenolic 
resins wood) while dispersion forces 
account for the adhesion hydrophobic 
adhesives surfaces (poly- 
styrene rubber metal). 
Bruyne (12) sums this with the 
statement that joints can never 
made polar adherends with non- 
herends with polar 
polar adhesives, since they rely mainly 
comparatively weak dispersion forces, 
will inferior strength hydro- 
philic adhesives, which possess high 
concentrations strong Excep- 
tion this rule has been recently taken, 
however (13). From study the 
effect increasing carboxyl concentra- 
tion adhesion cellulose iso- 
viscous series vinyl chloride-vinyl 
acetate-maleic acid copolymers has 
been found that plot the log ad- 
hesion versus the log the con- 
centration gave straight line (14). 
Analysis shows that these data conform 
equation the type 


Adhesion 


similar the Freundlich adsorption 
isotherm which was derived from 
measurements involving the adsorption 
pure compounds such and 
acid charcoal. Within the 
reasonably close the theoretical value 
0.67 which was predicted Gyani 
(15) for surface sorption. These meas- 
urements have been interpreted mean 
that adhesion the resultant com- 
petition between two separate energies, 
namely, energy cohesion within the 
adhesive, and energy sorption 
(16). The former energy greater than 
the latter which results increase 
adhesion with increasing temperature. 
Recent work (17) shown that the 
same type curves are obtained when 
aluminum (probably partially covered 
oxide coating) substituted for 
cellulose the adherend. Adhesion 
curves for carbonyl-containing polymers 
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(styrene-methyl viny! ketone and vinyl 
acetate-methyl vinyl ketone), the 
other hand, not show this trend 
adhesion with increasing carbonyl group 
concentration. Adhesion low and near 
that polystyrene polyvinyl acetate 
until the mole fraction ketone 
above 0.8. Above 0.8 adhesion in- 
creases rapidly toward the value charac- 
teristic polyvinyl ketone. This can 
polarity and partly decrease co- 
hesive energy density. 

worked out for adhesion polymers 
cellulose with tack temperature (tem- 
perature which polymer systems have 
equal fluidity) and dielectric constants 
polymers and dipole moments 
polymer polar substituents 
study the adhesion cellulose and 
modified cellulose large number 
polymers containing various chemical 
groups (CN, Cl, CHs, ete.) and 
correlation these data with the 
measured dipole moments these 
groups, has been shown that adhesion 
between polar groups and that 
two dipoles are quite divergent 
magnitude dipolar attraction between 
coating and substrates 
nounced than they are roughly the 
same 

order for the adsorptive forces, 
which are assumed measures 
dipole-dipole bonds, funetion prop- 
erly, the adhesive must have certain 
viscosity characteristics. Mark (18) has 
defined the optimal viscosity range for 
high polymers terms degree 
polymerization too low, poor ad- 
hesion results through chain slippage; 
too high, the viscosity too great and 
the material tough.and hard. 
abrupt decrease adhesion below the 
second order transition point polymers 
has been shown occur (13). 


Nonspecific Factors: 


These are concerned primarily with 
getting the adhesive into close prox- 
imity the surfaces bonded. 
According Bikerman (6) they are the 
main contributing factors the 
strengths joints. Here must 
clear recognizing that Bikerman re- 
ferring cohesive failure and not ad- 
hesion failure. His use the term ad- 
hesion not rigorous. 

Several other fundamental approaches 
the determination the nature ad- 
hesion have been made. Bartell and co- 
workers (19) have studied the angle 
surface (contact angle) assuming this 
measure surface attraction (that 
is, the angle contact diminishes ad- 
hesion increases). Harkins and Boyd 
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(20) have devised calorimetric method 
for measuring the heat wetting when 
solid immersed liquid. The heat 
liberated directly related the 
energy attraction between the two 
substances. Palmer and Rideal (21) 
have pointed out that the orientation 
soap molecules, which depends 
molecular properties, very im- 
portant phase wetting and deter- 
gency. 

All adhesives must have tack some 
time during application order form 
strong bond. Formation the bond 
can then accomplished one the 
following methods: 

(a) Use heat provide tack, fol- 
lowed cooling, 

(6) Application adhesive solu- 
tion followed solvent evaporation, 

(c) Use pressure exceed yield 
point (liquid-solid transition) and force 
adhesive bond followed release 
pressure, 

Chemical reaction after 
tion the adhesive. 

According Delmonte (4), the ideal 
combination for good polymer ad- 
hesive should possible with inter- 
mediate degree polymzerization for 
specific adhesion and components high 


applica- 


molecular weight for best cohesive 
strength. The molecular degradation 


resulting from the process cyclizing 
natural rubber leads adhesive with 
better properties. Since thermoplastic 
adhesives are polymerized before appli- 
cation they require more judicious selec- 
tion their molecular weight ranges 
than thermosetting polymers. 

The strength bond after ad- 
hesive has set depends the presence 
optimal modulus elasticity, 
which reflects the ability the glue 
absorb and distribute loads, and 
negligible creep characteristics under 
the stress the intended application. 
Another important factor is, course, 
the tensile (or cohesive) characteristics 
the adhesive which may turn 
affected markedly humidity condi- 
tions and the rate load application 
the joint. Differences thermal co- 
efficients expansion glue and 
material being bonded introduce ad- 
ditional problems (22). 

All surfaces are contam- 
inated with impurities which may in- 
clude oxide layers, organic deposits, 
moisture, etc. Purification, least 
knowledge surface conditions, con- 
sequently the greatest importance 
strong joints are prepared. The 
moisture content wood surfaces, for 
example, determines appreciable 


extent the bond obtained plywood 
manufacture (4, 2). The surfaces 
metals consist, according Smekal 
(23), mosaic small blocks with 
number minute cracks, fissures, 
grain boundaries small dimensions. 
Considerable import has been given 
this roughness even “smooth” metal 
surfaces adherents the mechanical 
probably exaggeration. 

Bikerman (24) and Poletika (25) 
found that the thinner the adhesive film 
(paraffin wax between brass surfaces) 
the stronger was the joint. simple 
application probablility theory Biker- 
man was able account for approxi- 
mately two-thirds the difference 
strength between thin and thick joints. 
The one-third discrepancy between the 
values for the thin and thick joints 
attributed crystallization differences 
the films. 


SUMMARY 


edge three factors, namely, the charac- 
ter the bond between the adhesive 
and the surface which adheres, the 
nature the film and the nature the 
surfaces permitting adhesion. 

knowledge optimal application 
methods may determine whether good 
poor bond obtained from ad- 
hesive. However, the 
bond strengths obtained from adhesives 
having similar physical properties but 
dissimilar chemical composition can 
only explained terms specific 
adhesion factors. Electrical forces re- 
sulting from the dipole moments 
polymer polar substituents and ordinary 
dispersion have been used ex- 
plain thestrengths adhesive bonds (26). 
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The Preparation Uniform Films and Their Dependence 
the Irregularities the Base Surface 


IMPORTANT feature 


the preparation uniform films the 
base stock upon which paint ap- 
plied. The more uniform the surface 
the stock, the more uniform the finished 
Sometimes, however, this fact 
overlooked and spite good appli- 
eator, films with very divergent thick- 
nesses are obtained. 

Brier and Wagner (1)? give thickness 
data frorn films prepared plate glass 
with their doctor blade apparatus. 
very good grade plate glass was used 
for base, which, however, varied 
average 23.6 thickness. The 
thickness the films was about 
150 and the maximum variation for 
one film was 15.2 

According Dunn and Baier (2), 
good grade plate glass usually has 
variation about 0.0005 in. (12.7 
and films such panels have high 
degree uniformity. From six films 
the maximum variation was about 
These authors have also made 
spreadings cold-rolled steel panels 
with their applicator. Such panels 
long pieces are inclined give little 
more variation than good grade plate 
Typical values from producing 
eight cold-rolled steel panels 
The films had thickness 
and the maximum thickness 

‘It seems that the mechanically oper- 
ated Bird Film Applicator Jacobsen 
aad Jensen’s construction (3) gives 
very good result. Films with thick- 
and the maximum divergence was only 
about must assumed that 
they have used very good grade plate 
glass. 

The author this paper has made 
some comparative spreadings glass 
panels first-rate and second-rate 
qualities. The apparatus was me- 
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Fig. 1.—The Modified Bird Film Applicator. 


chanically operated and modified 
Bird Film Applicator type. 


DESCRIPTION THE APPARATUS 


Figure shows the applicator, which 
made brass, 4.5 2.3 em. 
The hole containing the paint 3.5 
2.6 and the orifice each 
the two long sides the applicator 
there pair wheels, one pair fixed 
and the other fitted with springs. The 
last-mentioned pair seen the figure. 
The applicator held position the 
plate glass these pairs wheels. 
drawn over the glass surface 
motor with reducing gears such 
manner that cord from the applicator 
wound round the spindle the gear- 
ing when the motor started. The 
most satisfactory speed was found 
em. per minute. This apparatus 
apparently very simple design and 
operation, easy clean, and admits 
the spreading films different 
lengths. 


PANELS First QUALITY 


Panels first-quality plate glass with 
thickness 4.8 mm. were used, and 
the thickness the glass and film was 


Panel 
Film Me- Maximum 
dium Minimum Variation 
No. 4867 4871 4862 
No. 1.. 48 52 44 8 
No. 2..| 487 4880 4861 19 
No, 2.. 53 58 49 9 
No. 3..| 4863 4870 4850 
No. 3.. 49 54 45 9 
No, 4..| 4874 4878 4870 s 
No. 4.. 48 51 43 Ss 
No. 4867 4874 4864 


The maximum thickness variation one film 
was 9 
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measured means micrometer. 
From each film, 3.5 sixteen 
readings were obtained—eight each 
side the film, mm. from the edge 
measurement the row was mm. 
Table gives the medium, maximum, 
and minimum values the plate glass 
and film thicknesses. Five different 
unpigmented drying oils were drawn. 


PANELS SECOND QUALITY 


The same five drying oils were spread 
second-quality window glass with 
thickness 1.8 mm. with the results 
given Table IT. 

TABLE DATA FROM 


FILMS AND PANELS SECOND-QUAL- 
ITY WINDOW 


Thickness, 


Panel Me- |Maximum 
Film dium Minimum Variation 
No. 2..| 1812 | 1835 1770 65 
No. 3..| 1785 1830 1750 
No. 3.. 32 50 25 25 
No, 4..| 1804 1833 1740 93 
No. 5 1870 1890 1848 42 
No. 5 36 | 45 27 | 18 


The maximum thickness variation one film 
was now 36 u. 


CONCLUSION 


For the preparation uniform films 
obvious that first-rate panels 
well good applicator are necessary. 
With mechanically operated applica- 
tor, for instance the Bird Film type, 
and first-rate plate glass, films with 
can produced. 
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Investigation Radiography the Range 
from 0.5 2.5 Million Volts 


article describes 
investigation radiography the 
range from 2.5 million volts. The 
work described began the summer 
1941 contribution national de- 
fense the Massachusetts Institute 
Technology and was later continued and 
extended under contract with the 
National Defense Research Committee 
meet urgent radiographic need 
the war program, particularly for the 
Navy.‘ 

Beginning 1937, the High Voltage 
Laboratory Massachusetts Institute 
gated X-rays over two-million volts 
Mev) connection with nuclear re- 
search. Thus, the project could 
quickly converted into the exploration 
the radiographic possibilities these 
penetrating X-rays and into the develop- 
ment techniques which they could 
applied the war effort. The ex- 
pected advantages the higher voltages 
were soon confirmed; and, addition, 
surprising new advantages were dis- 
covered. These results led the National 

Jefense Research Committee con- 
tract with for the development 
and production compact, 2-Mev 


NOTE.—DISCUSSION THIS PAPER 
INVITED, either for publication or for the 
attention of the author. Address all com- 
munications A.S.T.M. Headquarters, 1916 
Race St., Philadelphia 3, Pa. 

Vol. Production, Absorption, and Scatter- 

ing High Voltage X-Rays 

Vol. High Voltage Radiographic Tech- 

niques and Accessories 

Vol. Photographic Aspects High Voltage 

Radiography 
Vol. Detailed Drawings X-Ray Gener- 
ator Parts 
This paper briefly covers the material Vols. 
and this Report. Although the Report 
issued is no longer available, microfilm or photo- 
static copies may be obtained from the Office 
of Technical Services, U. S. Department of 
Commerce, Washington, D. C., as Reports Nos. 
PB-5230 to PB-5236. 

Some the material contained this paper 
was presented in February, 1946, at the Cleveland 
symposium on high-voltage radiography spon- 
sored by Committee E-7 of the American Society 
for Testing Materials. 

Department Physics, Massachusetts In- 
stitute Technology, Cambridge 39, Mass. 

* Now with High Voltage Engineering Cor- 
poration, Cambridge 38, Mass. 

complete account this research program 
given the Final Report the M.I.T. Project 
in High Voltage Radiography, OSRD Report 
No.4488, 7 volumes (June, 1945). The work was 
conducted under NDRC Contract No. OEMsr- 
294. The contents this Report may 
interest and are listed below: 

Introduction 

ray Generator 

Vol. and Research 

in Connection with the High Voltage 
Electrostatic X-Ray Generator 


X-ray generators. The contract also 
provided for other work necessarily 
associated, including the development 
niques, the servicing the equipment, 
and the training personnel, that 
the new generators and their radiation 
could used the field the Navy® 
with maximum effectiveness. 

The special war contribution this 
project lay the fact that, 
for the first time, was possible for the 
Navy examine the interior large 
numbers the various types its heavy 
explosive weapons, including mines, 
torpedoes, shells, bombs, and rockets. 
This nondestructive method examina- 
tion these vital weapons made pos- 
sible improve steadily their construc- 
tion and performance they were pro- 
duced and sent out for use against the 
enemy. This newly introduced range 
radiography was also extensively applied 
the examination the interior 
many explosive heavy weapons par- 
ticularly hazardous nature captured 
from Moreover, was pos- 
sible examine quickly and with great 
precision the interior design optical 
and other scientific 

The 2-Mev X-ray generators sup- 
plied the Navy were compact de- 
sign, being housed pressure tank 
approximately ft. diameter and 
ft. high. Within the tank, two mil- 
lion volts direct current was provided 
electrostatic generator the belt 
type, the compact insulating medium 
necessary being provided compressed 
air nitrogen pressure 200 psi. 
The results obtained the field with 
these generators have led more 
general realization the radiographic 
advantages higher voltages and the 
commercial development higher-volt- 
age equipment. Since description 
these generators has been published else- 
where’ and since more compact indus- 


Application of the Van de Graaff Electrostatic 
X-Ray ASTM No. 148, 
October, 1947, 57. 

Enemy Radiography, 
Vol. 5, No. 3, Winter, 1946-47, p. 6. 

7 W. W. Buechner, R. J. Van de Graaff, A. 
Sperduto, L. R. McIntosh, and E. A. Burrill, 
Accelerator for The 
Review Scientific Instruments, Vol. 18, October, 
1947, 754. 
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trial design now available commer- 
this article will confined 
the properties the X-radiation ob- 
tained with equipment this type and 
the application such radiation the 
problems radiography. 

From the scientific point view, the 
important radiographic quantities are 
the exposure time, the radiographic sen- 
sitivity, the radiographic range lati- 
tude, and the definition. These quanti- 
ties are closely interrelated, and the 
factors which they depend can best 
determined using X-ray equip- 
ment which the voltage, tube current, 
and focal-spot size can independently 
varied and accurately measured over 
wide range. These requirements are 
admirably met constant potential 
generators the type. The results 
described below were obtained with both 
the 
sulated generator and the com- 
pact units supplied the Navy. 


PRODUCTION, ABSORPTION, AND 
SCATTERING X-Rays 


Production: 


When electrons having energies two- 
million volts are completely stopped 
thick target, appreciable fraction 
their energy transformed into X-rays. 
The intensity these X-rays 
tion the electron the atomic 
number the target, and the angle be- 
tween the direction observation and 
the incident electron beam. Knowledge 
the manner which the intensity 
depends upon such variables necessary 
for efficient use the radiation for 
radiography. This dependence has been 
investigated this laboratory® using 
the apparatus shown schematically 
Fig. The electron beam from 
electrostatic generator was made 
impinge cleanly upon target placed 
the center the vacuum chamber. 
Both the material the target and its 
angle with respect the electron beam 
could varied from the control panel. 
The intensity the X-rays the angle 


High Voltage Engineering Corp., 
Cambridge, Mass. 

Burrill, and A. Sperduto, ‘An Investigation of 
Thick-Target X-Ray Produqtion in the Range 
from 1250 2350 The Physical Re- 
view, Vol. 71, April 1947, 470. 
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Fig. Diagram Vacuum 
Chamber for Measuring X-ray Production 
from Thick Targets. 


was measured with atmospheric- 
pressure ionization chamber, and both 
the angle and the energy the elec- 
trons the beam could accurately 
measured and varied from the control 
panel. 

Some the results obtained with this 
apparatus are plotted Fig. This 
set graphs shows the X-ray intensity 
various directions and for several 
different voltages for silver, tungsten, 
and gold targets. The intensity scale 
has been adjusted each case make 
the curves comparable area; and 
evident that, for particular target, 
increase electron energy results pri- 
marily increase the X-ray inten- 
sity the forward direction. The 
intensities, plotted, have all been 
for absorption the target 
and the material the ionization 
chamber. 

The results shown Fig. may 
integrated over the entire solid angle sur- 
rounding the target give the depend- 
ence the total X-ray flux emitted 
function voltage and the atomic 
number the target material. was 
found that, for given voltage, the total 
flux quite linear with atomic number, 
agreement with calculations based 
the theory Bethe and Heitler. These 
measurements may also used deter- 
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Fig. Intensity Distribution High-voltage X-rays from Thick Targets 
Silver, Tungsten, and Gold. 


mine the fractions the incident elec- 
tron energy which converted into 
X-radiation. The result thus obtained 
gives value 7.4 per cent for gold 
target electron energy 2.35 Mev. 


Absorption: 


The absorption X-rays this volt- 
age range has been investigated 
function electron energy, absorbing 
material, and angle. 
layer steel function steel thick- 
ness shown Fig. which replot 
from our steel-absorption data. can 
seen from the figure, the softer com- 
ponents the X-ray beam are rapidly 
filtered out, that equilibrium dis- 
tribution quickly established. This 
indicates that, for thicknesses steel 
greater than about in., filtering the 
X-ray beam will have little effect 
upon the resulting radiograph. This, 
together with the fact that the mass- 
absorption coefficients experimentally 
determined are approximately independ- 
ent the atomic number the absorb- 
ing indicates that the radio- 
graphic techniques this voltage range 
should very much simpler than those 
required lower voltages. This 
found the case practice. 

The above-mentioned 
measurements show that, would 
expected, the absorption X-rays 
this voltage range caused almost 
entirely Compton scattering. This 
makes for great simplification deal- 
ing with the problem, both experimen- 


Myers, X-Ray Production 
ang Absorption the Range 0.7 2.5 Mev,” 
Physical Review, Vol. 63, June 1-15, 1943, 
p. 389. 
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ially and theoretically. This con- 
firmed the curve shown Fig. 
which plot the half-value layer 
steel function constant potential 
X-ray tube voltage. The 
theoretical one, computed the as- 
sumption that the contribution the 
absorption caused the photoelectric 
effect and pair production negligible 
and that the entire absorption essen- 
tially determined the Compton effect. 
seen that the experimental values 
agree very well with the values cal- 
culated this assumption. Since the 
half-value layer enters exponentially 
into the equation determining the ex- 


CURVE BEAM 
TOTAL 


HALF VALUE STEEL 


ABSCRBER THICKNESS, INCHES 


Fig. 3.—Half-value Layer Steel versus 
Steel-absorber Thickness. 


= 


WALF-VALUE LAYER OF STEEL, 


as Lo Ls 20 25 30 
VOLTAGE (MILLIONS OF VOLTS) 


Fig. 4.—Half-value Layer Steel versus 
Constant-potential Tube Voltage. 


Equilibrium total beam values from Fig. are 
compared with theory (solid curve). 


posure time, evident that great 
reduction exposure made possible 
the voltage increased. This par- 
ticularly true the case heavy metal 
sections. 


Scattering: 


all the X-radiation that passes from 
the target through the object onto the 
radiographic film were unscattered, 
would easy predict the radio- 
graphic sensitivity and exposure time 
from the data presented above X-ray 
production and absorption and 
edge the film characteristics. Such 
calculations lead values sensitivities 
that are not approached practice 
except under very special conditions. 
These conditions and the means for 
obtaining them will discussed more 
detail later section. 

object, significant portion the radia- 
tion scattered virtue the Comp- 
ton effect, result which the object 
itself becomes source secondary 
X-rays. This radiation emerges from 
the object with intensity that de- 
pends more the gross over-all size and 
shape the object than its detailed 
structure. Since only those rays 
that pass essentially undeflected from 
the target the film that can carry the 
desired information regarding the struc- 
ture the object, quantitative meas- 
urement the relative magnitude the 
direct and scattered radiation intensi- 
ties necessary for comprehensive 
evaluation their relative importance 
and their effect upon such radiographic 
quantities sensitivity, latitude, and 
exposure time. 

The magnitude the direct and scat- 
tered components the transmitted 
radiation was determined the follow- 


ing manner. First, the total radiation 
that arrived given point (such 
might occupied film) behind 
mass absorbing material was deter- 
mined, using the apparatus shown 
thimble ionization chamber was used 
detector rather than X-ray film, 
since its response was more reproducible, 
and much more rapid use. The 
response this ionization chamber was 
calibrated that its reading could 
converted into values film densities. 
With this apparatus, the dependence 
the total radiation incident upon film 
placed back the absorbing material 
could studied function absorber 
thickness, generator voltage, and the 
area the absorbing material which 
was irradiated the X-rays. 

Next, the apparatus shown Fig. 
was employed measure the contribu- 
tion the X-ray beam which passed 
directly from the target through the 
absorbing material and onto the photo- 
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Fig. 5.—Apparatus for Measuring Total 
Steel Absorber. 


graphic film function the 
ables outlined above. this apparatus 
the film was again replaced 
ionization chamber that was protected 
with lead shielding that only the direct 
X-ray beam was registered. can 
seen from the figure, the object which 
the scattering occurs was supported 
some distance from the detector. Since 
the scattered radiation emerges all 
directions with respect the primary 
beam, evident that its contribution 
the ionization-chamber reading with 
this apparatus was negligible. addi- 
tion the direct-beam measurements, 
this apparatus could also used for 
measuring the scattered intensity 
function angle, since the detector 
assembly was pivoted that could 
rotated about axis passing through 
the scattering plate. 

From the measurements made with 
the above apparatus, simple calcula- 
tion could made the relative con- 
tributions the scattered radiation and 
the direct radiation the blackening 
that would produced photo- 


graphic film the usual position. 


Figure shows the ratio the scattered 
radiation the direct beam 
tion steel thickness for three different 
voltages. evident that, except for 
thin objects, the darkening the film 
would caused largely scattered 
radiation and that the scattering the 
material rather than the absorption 
coefficient would general determine 
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Fig. 7.—Ratio the Scattered Radiation 
the Direct Beam versus Steel-plate 
Thickness. 


the sensitivity. The ratio 
the scattered the direct radiation 
may called the 
These factors, determined experi- 
mentally, agree very well with those cal- 
culated, assuming Compton scattering 
the dominant process. 

can seen that there great gain 
the reduction scattering one goes 
higher voltages, the 
greater going from Mev Mev 
than going from 0.5 Mev Mev. 
The curves Fig. are for flat plates, 
which the simplest geometry from the 
radiographic point view. For other 
geometries, the scattered radiation usu- 
ally forms even larger component 
the total transmitted the film; and, 
these cases, the advantages the 
higher voltages become even more pro- 
nounced. 

Figure shows some measurements 
made the radiation received film 
point directly below the central 
portion bronze pulley casting indi- 
cated the figureinsert. Insucha case 
the sensitivity, as-recorded the film, 
determined almost entirely the 
scattering factor, and evidently improves 
rapidly with voltage this range. 

The effect the factor 
radiographic sensitivity treated more 
tical methods reducing the effect 
radiation the film are dis- 
cussed detail connection with 
descriptions suitable radiographic 
techniques high voltages. 


APPLICATION X-Rays 
RADIOGRAPHY 


the foregoing sections, the physical 
characteristics high-voltage X-rays 
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Fig. 8.—Ratio the Scattered Radiation 

the Direct Beam from Bronze Pulley 

Casting versus Constant-potential Tube 
Voltage. 


For comparison, the ratio for flat bronze plate 
the same thickness shown. 


have been discussed background for 
the results which have indicated the 
great usefulness these radiations for 
industrial radiography. With 
basic concepts mind, becomes more 
straightforward explain the practical 
aspects high-voltage X-rays when 
applied the field nondestructive 
testing. primary interest the 
radiographer are the following radio- 
graphic quantities: penetrating power, 
exposure, sensitivity, latitude, and defi- 
nition. Each these factors, all 
which contribute more less the 
legibility the processed film, are dis- 
cussed detail the sections below. 


Penetration and Speed: 


The most obvious characteristic 
Mev radiation that 
graphically its penetrating power. 
The small absorption coefficient the 
radiation, coupled with the high X-ray 
intensity, allows radiographs 
made through steel sections much 
thicker than possible with lower-voltage 
radiations. radiographs 
have been made the High Voltage 
Laboratory through in, steel with 
reasonable exposure times. illus- 
tration the short exposures required 
with 2-Mev radiation, Fig. shows the 
trend exposure with steel thickness 
for 0.5-Mev, 1.0-Mev, and 2.0-Mev 
X-rays from electrostatic generator. 
The advantage the use the higher- 
voltage radiations for the rapid radiog- 
raphy objects can seen Fig. 
which shows the ratio the exposure 
steel thickness. follows from this 
comparison that 2-Mev X-rays can 
used for production radiography 
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Fig. Exposure versus 
Thickness. 


These exposures yield net density 1.0 

Type film developed Kodak Rapid X-Ray 

Developer, min. F., with target- 
film 

thicknesses far greater than possible 

lower voltages. 

Radiographic Sensitivity: 

For the successful examination 
objects radiography, the mere pene- 
tration the X-rays through matter 
not sufficient. One the purposes 
radiographic examination record 
details the volume the object. 
working techniques, cracks appearing 
from undue strains the object, and 
checks the orientation internal 
structures after assembly are but few 
items interest the radiographer. 
The radiation records this information 
the X-ray film differences photo- 
density resulting from the pref- 
erential absorption the beam 
passes through the object. Depending 
the absorption coefficient, the scat- 
tering from the object, and the location 
the film with respect the object, 
the radiation capable showing small 
thickness. The sensitivity 
the radiation can defined the 
smallest fractional thickness difference 
that can perceived the 
radiographic film. This fraction 
usually expressed percentage. 

should kept mind that sensi- 
tivity, according this definition, de- 
pends somewhat the sharpness the 
boundaries the defect. This follows 
from the fact that the eye tends aver- 
age the density area; and, unless 
the thickness difference seen 
abrupt change film density, the eye 
naturally inclined neglect it. 
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The following symbols are used the 


initial X-ray intensity, 
scattered X-ray intensity 


thickness 


RATIO OF EXPOSURE AT! MILLION VOLTS TO THAT AT 2 MILLION 


STEEL THICKNESS, 


Fig. 10.—Ratio Exposure Mev 
that Mev versus Steel Thickness. 


direct X-ray intensity thick- 
ness 

linear absorption coefficient 
radiation, 

absorber thickness, 

radiographic film density, 

radiographic film gradient 


(time) 
radiographic sensitivity 
difference and 
factor. 


The most 
ship for sensitivity the one which 
there X-ray scattering from the 
image. 

From the well-known linear absorp- 
tion law for primary radiation and from 
the film gradient, easily 
can shown that 


= 


Equation (1) represents the sensitivity 
obtainable there scattering pres- 
ent. can seen, depends only 
upon tne coefficient, film 
gradient, and the 
This relationship means also that, 
particular voltage and film gradient, 
constant minimum thickness difference 
will detected, regardless the 
object thickness. From this formula, 


also seen that the sensitivity increases 
(that is, lessens quantity) higher 
voltages. 

The most probable and therefore the 
most interesting geometry 
includes radiation that tends 
fog the significant 


image. The derivation sensitivity 
under these conditions results the 
equation 
2.3a/1 
(2) 


The first term the second expression 
represents the sensitivity that would 
obtained the absence scattering: 
whereas the second term represents the 
fogging caused the scattered radia- 
tion. For thick material both and 
are greater than and value 

dation the radiographic sensitivity 
mainly dependent the ratio 
Both these factors decrease with in- 
creasing voltage but manner such 
that plot k/u versus voltage displays 
maximum about 0.6 Mev. 
evolves that the improvement sensi- 
tivity going from 0.5 Mev Mevis 
small comperison with 
sponding improvement going from 
Mey. lists the absorp- 
tion coefficients, the values for flat 


Thus the degra- 
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Fig. 11.—Sensitivity (Theoretical) versus Steel-plate Fig. 12.—Sensitivity (Theoretical) versus Steel-plate Thickness 
the Case which Scattering Present. for the Case which Scattering Eliminated. 
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steel plate, and the ratio for three 
voltages. 


TABLE 

Voltage 

(Mev) (inches ~!) | (inches ~!) k/u 

1.53 2.40 1.57 

1.18 1.78 1.51 

0.84 1.00 1.19 


Using the values listed the table 
and assuming exposure made 
through in. steel plate Mev, 
sensitivity 0.46 per cent predicted 
eliminating the scattered radiation 
from the object, the sensitivity becomes 
0.07 per cent. These calculations are 
based value 0.008 for 

The variation sensitivity with steel 
thickness shown for three voltages 
Fig. for the case which 
present and shown Fig. for the 
ease which the effect has 
been removed. The experimental veri- 
fication this formula has been carried 
out over wide range steel thickness, 
indicating that sensitivities predicted 
Figs. and may expected prac- 
tice. For example, sensitivities better 
than 0.5 per cent have been obtained 
through in. steel using normal 
radiographie procedure. means 
specially designed Bucky grid (de- 
sensitivity 0.1 per cent through the 
same steel thickness has been obtained. 

investigation was made the 
dependence sensitivity the gradient 
the film used. The radiographic films 
were exposed and developed density 
greater than assure approxi- 
mately constant gradient the density 
range interest. obtain different 
values gradient, the films were de- 
veloped for various lengths time, ac- 
cording the sensitometric information 
utilizing high-intensity 
viewing methods and dark-adapted eyes, 
fairly consistent ultimate sensitivities 
were read from the films. 

According the formula derived 
above, sensitivity inversely propor- 
tional gradient. plot sensitivity 
versus 1/gradient should beastraight line, 
the slope which governed the 
value assuming constancy volt- 
age, thickness, and scattering. Figure 
such plot. The solid lines indi- 
cate the theoretical predictions, assum- 
ing certain values for The experi- 
mental points lie very well curves 
0.0044 and 0.0035. These 
two groups data represent two differ- 
ent experiments and, hence, two different 
viewing conditions. 


Mees, Theory the Photographic 
Macmillan Co., New York, Y., 
p. 660 (1942). 

etry Radiographic Films Exposed Two- 
Million-Volt ASTM No. 
148, October, 1947, 52. 
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The fact that all points fall well be- 
low the curve for 0.008 indicates 
the conservativeness this assumption. 
Although corresponding experiment 
for the no-scattering case was done, 
there reason doubt that similar 
result would obtained. 

The great improvement 
graphic sensitivity attendant upon the 
removal scattered radiation makes 
worth while the development radio- 
graphic techniques for minimizing the 
effect scattering. Methods which 
have been found practical are dis- 
cussed later section. 


Radiographic Latitude: 


the radiography objects which 
important able record great 
thickness range possible with one 
exposure single film order 
minimize the number radiographs re- 
quired examine the object thoroughly. 
The maximum thickness difference that 
can recorded with any detail film 
can considered the latitude the 
radiation. Although latitude dia- 
metrically opposed sensitivity, 
nevertheless dependent the same fac- 
tors that influence the smallest inhomo- 
geneity observable. para- 
dox existing the region Mev 
(namely, that both sensitivity and lati- 
tude improve with voltage) can most 
simply explained the basis that the 
influence scattering both factors 
varies different sense. With sensi- 
tivity, the dependence upon scattering 
linear; whereas, with latitude, the 
dependence essentially logarithmic 
term. Thus, sensitivity affected 
greater extent scattering than lati- 
tude. The region Mev charac- 
terized much less serious scattering 
situation than are lower voltages; hence, 
both sensitivity and latitude are corre- 
spondingly better. 

the High Voltage Laboratory, lati- 
tude has been defined the maximum 
thickness difference that can 
radiographic film between density 
3.0 (the practical limit percepti- 
bility usual fluorescent viewers) and 
the density necessary obtain speci- 
fied minimum sensitivity, which has 
been arbitrarily chosen 1.0 per cent. 
The minimum density which sensi- 
tivity 1.0 per cent can recorded 
that density which the gradient 
X-ray film permits that sensitivity, ob- 
tained solving the sensitivity equa- 
tion for and substituting 0.01 for 
Since, for low values density, gradient 
and density are proportional each 
other, the value density equivalent 
the minimum gradient can 


Eastman Kodak Co., Radiography Modern 
Industry, Rochester, Y., (1947). 


ASTM BULLETIN 


This density value depends also the 
type film used. The exposure range 
corresponding the density difference 
(minimum density 3.0) can 
from the characteristic curve for the 
particular film exposure 
range can then used determine the 
thickness differential observable 
virtue the exposure-thickness curve 
presented Fig. more straight- 
forward method involves the use 
density-thickness curves, given Fig. 
14. These curves, for the various types 
film used, give the latitude observable 
assuming upper limit 3.0. 

The variation latitude with steel 
thickness for three different voltages 
given Fig. 15, the lower curves indicat- 
ing the latitudes expected when 
scattering present, and the upper 
curves showing the corresponding lati- 
tudes when the effects scattering are 
removed. can seen from these 
curves that there advantage, even 
reducing the effect scattering from the 
point view improving the thickness 
range perceptible film well the 
sensitivity. Some techniques developed 
for this discussed later 
section. 


Definition: 


One the outstanding features the 
electrostatic X-ray generator that the 
accelerated electrons are homogeneous 
energy and consequently can focused 
very accurately means simple 
annular magnet. The 0.01-in. diameter 
focal spot obtained with the X-ray 
generators developed for the Navy pro- 


CURVE 
NO. 1-DARK ADAPTED | 
NO.2-DARK ADAPTED -+ 
NO.3-NORMAL VISION 


SENSITIVITY, PER CENT 


TYPE K FILM 
TYPE A FILM-RUN NO! 
> TYPE A FILM-RUN 


Ol 03 O04 O6 O7 O8 
\/ FILM GRADIENT 


Fig. (Experimental) versus 
(1/Gradient) for 5-In. Steel Plate Mev. 


Theeretical predictions for various values of a 
are shown solid lines. 
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duces essentially source’’ X-rays. 
Since radiographs are produced 
means shadow effect, follows that 
each small point, element volume, 
the object produces its image 
the film circular disk, assuming that 
the focal spot, source radiation, 
round and finitesize. radiograph 
may thus considered consist 
great number such overlapping disks, 
each one due small element 
volume the object. this 
point, Fig. shows the shadow cast 
finite size used. evident that, 
from this diagram, the smaller the focal- 
spot size, the better will the definition 


THICKNESS STEEL) 


considered the distance from the target 
the top the object, and the dis- 
tance from the top the object the 
film (or the object thickness the film 
placed directly beneath the object). 
The circle confusion can de- 
creased increasing the distance 
and this the usual practice with X-ray 
sources finite size. Radiographic 
exposures are greatly increased such 
technique, however, because the 
inverse-square law intensity. Fur- 
thermore, thick-section radiography, 
the gain obtained “backing 
from the target offset the thickness 
the object, since also 
Thus, the importance small 


2.0 MEV OC. RADIATION 


MINIMUM DENSITY 


Film Density. 


maximum density 3.0 assumed. 


attained the radiograph. From the 
geometry 16, relationship be- 
tween focal-spot size and the shadow 
disk (circle confusion) can ob- 
tained. 


where: 
fusion, 
diameter focal spot, 
target-to-defect distance, and 
defect-to-film distance. 


For the worst definition, usually 


focal spot becomes greater the thick- 
ness the object 
creases and, hence, general, the 
voltage applied across the X-ray tube 
increases. 

The actual resolving power 
radiation influenced small degree 
variables other than the geometrical 
considerations. The spreading the 
effective image due photo- Comp- 
ton-electrons has been investigated. 
Mev, computation shows that this 
effect quite small, because only the 
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THICKNESS RANG: 


10 MEV OC. DIRECT BEAM 
10 MEV. 


TOTAL BEAM 
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Fig. 15.—Latitude versus Steel-plate Thick- 

nesses for Direct and Total X-ray Beam 

for Sensitivity Least 1.0 Per Cent 
Type Film. 
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ELECTRON STREAM 
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CONFUSION 


| 


Fig. 16.—Effect Focal-spot Size 
Definition. 


extremely short-path-length electrons 
are absorbed the photographie emul- 
sion. Those electrons traveling the 
forward direction are very energetic and 
consequently are not very effective 
forming the radiographic image because 
their penetration through the film. 
Those electrons propagated large 
angles with respect the direct-beam 
axis are easily absorbed the emulsion, 
because the film lies along the direction 
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propagation. Any spreading the 
jmage mainly due these latter elec- 
trons, Mev, are weak energet- 
The path length these elec- 
trons increases with voltage, but the 
range interest the broadening very 
thin line amounts less than 0.004 in. 

The choice radiographic film an- 
other limit the resolution obtainable. 
With Type film, the emulsion com- 
monly used this investigational work 
Mev, the mean grain size when 
developed Kodak Rapid X-Ray De- 
diameter, comparable with the electron 
broadening mentioned above. With 
radiographic geometry which the dis- 
tance from target object twice that 
from the object the film (d/t and 
with focal spot 0.01 in. diameter, 
the circle confusion about 0.005 
in. diameter. With normal view- 
ing distance about in., the film- 
grain size, electron broadening, and the 
geometrical diffusion reach about the 
same limit. Because the tendency 
the eye integrate small inhomo- 
geneities the film, however, the prac- 
tical limit can considered d/t ratio 
unity. 

The matter the determination 
the focal-spot siae the case high- 
voltage X-rays presents certain difficul- 
ties not encountered lower voltages. 
The more nature the radi- 
ation precludes the use, particularly 
the range very spots, the 
conventional pinhole-camera 
ment commonly used low voltages. 
thus been necessary develop 
special method for the accurate deter- 
mination the size small focal spots 
high voltage. The apparatus con- 
structed for this purpose shown 
Fig. consists two heavy ver- 
tical lead blocks bolted together such 
way form between them ac- 
curately defined vertical slit about 0.002- 
in. wide. piece film placed 
horizontally hollowed-out region 
the top third lead block lying sta- 
tionary under the first two. elec- 
motor with reducing gear causes the 
upper two blocks move slowly back 
and forth under the target region, pro- 
gressively exposing the film the ver- 
tical component the radiation from 
the target. The width the darkened 
line the film affords, with slight 
experimentally determined correction, 
accurate measure the spot size 
onedimension. turning the appara- 
tus deg. about vertical axis, the 
width and position the spot the 
other direction can 

The profitable use small values 
d/t with 2-Mev constant-potential 


“A. Sperduto, Method Determining 
Focal-Spot Size High Voltage Radiography,” 
The Physical Review, Vol. 69, p. 692 (1946). 
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Fig. 17.—Scanning Camera for Measuring Very Small Focal Spots High X-ray Tube 
Voltages. 


X-ray allows radiography 
conducted much smaller distances, 
permitting greatly reduced exposure 
times while, the same time, maintain- 
ing unprecedented degree defini- 
tion. sharpness contributes 
clearer observation details the 
volume the object, thereby effectively 
improving the sensitivity. later 
section, the utilization source” 
X-rays for precision radiography will 
discussed. 


TECHNIQUE 
RADIOGRAPHY 


Because the high degree latitude 
and relatively low scattering 2-Mev 
X-rays and also because the very high 
degree definition obtainable means 
the small focal spot, radiographic- 
exposure techniques are basically very 
straightforward. 
setup shown schematically Fig. 
ing radiation from the target, the 
ray beam defined the desired direc- 
tion small cone thick lead 
shield. The film holder 
from back scattering barrier lead 
about 0.5 in. thickness. Sheets 
lead ranging total thickness from 
in. are normally placed over the film 
holder out the very soft com- 
ponents the scattered radiation. 
Other than these precautions, little else 
done obtain radiographs whose 
characteristics can predicted from 
the curves described earlier 
paper. The problem blocking and 
filtration considered later section. 
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Exposure Calculations: 


The technique charts with which the 
radiographer need concern himself con- 
sist mainly the following: 

Exposure-thickness curves 
Fig. 9). 

Characteristic curves the film 
used discussion the manipulation 
these curves for the desired density 
the chosen film given another 

Conversion chart for obtaining 
materials. 

Slide rule for converting the 
exposures obtained Item the dis- 
tance desired and the target current 
used. 

these aids toward obtaining satis- 
factory exposures without recourse 
extensive trial radiographs, little need 
said word explanation, except 
the case the conversion thick- 
nesses materials into equivalent steel 
thicknesses. Because the fact that 
the absorption process predominating 
the region that due the 
Compton effect, the attenuation the 


(see 


X-rays depends directly the density 


the material very good approxi- 
mation. Thus, obtain the equivalent 
steel thickness object, the thick- 
ness merely multiplied the ratio 
the density the object that steel 
obtain the thickness read the 
exposure-thickness curve. The contri- 
bution the absorption caused the 
photoelectric effect negligible, and 
absorption pair production accounts 
for about per cent the total coeffi- 
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cient for steel and about per cent for 
lead Mev. 

exposures Mev, special slide 
rule was designed the High Voltage 
Laboratory which takes into consid- 
eration many the 
Although this slide rule was 
from radiation measurements 
beneath flat plates steel, the exposure 


calculations are adequate for most 
simple geometries. The 


situation more irregularly shaped ob- 
jects more complex and cannot 
estimated easily present. Objects 
having thin sections directly adjacent 
thicker regions offer the greatest ob- 
stacle significant calculations. Un- 
fortunately, trial exposure usually 
necessary obtain the desired results 
the film such cases. The slide 
rule, however, does give basic exposure 
that generally not too far from the 
actual exposure required. 


Filters and Blocking: 
The X-rays from the electro- 


static generator are filtered great 
degree the target itself. The great 


Futhe details this slide rule are available 


Fig. 18.—Normal Radiographic Setup for Radiography. 


EXPOSURE MILLIAMPERE MINUTES 


OBJECT 


LEAD SHIELD 


X-RAY 


penetrating power the high-voltage 
radiation permits the use trans- 
mitted X-ray beam. Since the target 
these generators consists in. gold, 
the inherent filtration equivalent 
approximately 0.7 in. steel. 
very soft components the direct beam 
are thus absorbed the source. 

slight improvement sensitivity 
obtained the use lead filters the 
depending the thickness the object 
being radiographed. 
little else than absorb the soft scattered 

radiation from the surroundings. The 
use filters the target has not been 
found contribute the improvement 
radiographs and has only tended 
reduce the intensity. 

glance the exposure-thickness 
curve Fig. shows that, beyond 
thickness in. steel, the plot 
Mev straight line. 
greater than in., the material being 
investigated serves its own filter. 
can shown that, after in. steel (or 
equivalent) have been penetrated, the 
energy distribution the radiation re- 
mains the same, indicating that addi- 
tional filtration either the target 
the film but merely serves 


Z| 4 
tive 
SECOND 
STEEL 
Fig. 19. Exposure versus Steel-plate Thickness for 
Direct and Total X-ray Beam. 
sati 
diti 
increase the exposure. the 
block irregularly shaped objects with 
lead shot immersion liquids obt 
high density similar methods 
The ing decrease the thickness the 
This follows from the great range 
latitude and low-scattering the 
Elimination Scattered Radiation: fro 
the case objects severe geom- 
These screens etry, that is, those which include thick 
sections adjacent thin regions, the 
advantageous minimize the effects 
scattered radiation from the object. 
The scattering factor, discussed the 
section scattering high-voltage 
radiation, greatly dependent not only 
upon voltage, but also upon object geom- tis 
etry. The results measuring the 
scattered radiation from bronze pulley 
For casting (shown graphically Fig. 
indicate that the ratio scattered 
direct radiation 0.5 Mev about 166 
(compared with 12.0 for flat plates), and 
decreases quite rapidly Mev where 
16.6 (compared with 5.3 for 
thicknesses). this extreme case, the 
great advantage 2-Mev radiation 
seen very clearly. For any 
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Fig. 20.—Principles Operation High- 
voltage Bucky Grid. 


tive examination such object, the 
higher voltage would have 
used detect discontinuities smaller 
than per cent the total thickness. 
This geometry course extreme, but 
serves illustrate that, regardless 
the shape the object, the higher volt- 
age can allow more thorough examina- 
tion made. 

Two methods for reducing scattered 
radiation have been devised the High 
Voltage Laboratory which have yielded 
satisfactory results under certain con- 
ditions. The technique projecting 
the X-ray shadow for eliminating some 
radiation consists separat- 
ing the object from the film, thereby 
obtaining enlarged image the film. 
The success this method depends 
the fact that the scattering has its 
origin the volume the object; whereas 
the direct beam originates from the 
target. Any separation the film 
from the object causes greater relative 
decrease scattered intensity, com- 
pared with the intensity the direct 
image-carrying beam. Sensitivities 
the order 0.25 per cent through in. 
steel plate have been observed using 
this technique. Comparing 
with the 0.5 per cent normally expected 
when attempt made eliminate 
can seen that substan- 
tialimprovement radiographic quality 
can had. The practicability this 
technique depends upon the use 
“point X-rays. Otherwise, thé 
radiographs obtained would greatly 
diffused and would thus contain less 
information than those made directly 
against the object. 

The exposures, using this technique, 
are increased over the normal exposures 
for two reasons. The separation the 
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film from the object, assuming that the 
object remains the same position with 
respect the target, increases the ex- 
because the inverse-square 
law intensity. The removal the 
radiation, which carries 
information but merely blackens the 
film indiscriminately necessitates 
increase exposure. The resultant ex- 
posure would lie somewhere between the 
curve for beam” and that for 
has been shown that the scattered radia- 
tion accounts for the difference between 
the two curves each voltage. The 
elimination scatter any voltage 
would increase the exposure but with the 
result that the exposure the film would 
more significant, because the 
greater fraction image-carrying radia- 
tion. The relative increase exposure 
less Mev than lower voltages 
because the contribution 
less. 

Another method reducing scattered 
radiation the film the use spe- 
cially designed high-voltage Bucky grid. 
The principle operation this device 
prevent stray radiation from hitting 
the film means series lead 
grids passing continuously over the film. 
this apparatus, and Fig. shows 
photograph the unit constructed 
the High Voltage Laboratory for use 
The grids are arranged that 
only the X-rays propagated radially 
from the target are allowed pass 
through the film. This modification 
device familiar workers lower 
voltages has been used obtain radio- 
graphs exhibiting sensitivities about 
0.1 per cent through in. steel plate. 
This degree sensitivity approaches 


the ultimate value (0.07 per cent) pre- 
dicted for the case which there 

The exposure increase attendant upon 
the use the Bucky two 
film exposed any instant; hence, 
required, because geometrical limi- 
tations the apparatus. The elimina- 
tion scattering very nearly total, 
and exposures are read the curve for 
“direct Fig. 19. greater 
degree than the projection method, 
the elimination scatter removes the 
fogging radiation that yields decen- 
tively shorter exposure virtue the 
general blackening the film. The 
disavantages the Bucky grid are that 
the object must regular geometry 
and that unabsorbed radiation must not 
strike the apparatus. The reason for 
both these qualifications that, be- 
cause the mass the Bucky grid, 
can become scattering itself 
the radiation intensity impinging upon 
sufficiently great comparison with 
the intensity reaching the film through 
the object. 


DISCUSSION 


The 2-Mev X-radia- 
tion from the electrostatic generator 
combine make radiography this 
mental investigations described 
paper reduce the problems 
age radiography simple techniques. 
summarizing the results this re- 
search, the following facts are outstand- 


The penetrating power and inten- 
sity the radiation permit production 


Fig. Grid Designed for Operation Mev. 
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steel and quantitative examination 
objects thick in. steel and 
greater. 

The sensitivity and latitude, 
combination with the high degree 
definition, permit analytical investiga- 
tion the volume the 
homogeneities and internal structures 
are revealed more detail both because 
the small focal-spot size and because 
the inherent contrast the radiation. 

Objects that have unfavorable 
geometry can more effectively radio- 
graphed Mev than lower volt- 
ages, because the scattering factor 
much less for the high-voltage case. 
The problem minimizing scattered 
radiation more easily solved with 

“point source” X-rays beeause 
the scattering less than lower volt- 
ages and because the small foca!-spot 
size. 

very effectively conducted Mev 
virtue its penetration and because 
scopic effect more pronounced thick 
sections. recording the details 
the object with more sharpness, the con- 
fusion usually met with the blending 
stereoscopic radiographs minimized. 

Some the applications 2-Mev 
X-rays precision radiography have 
found that the properties this radia- 
tion are such yield radiographs 
high quality through objects which 
the orientation internal parts must 
ascertained with precision. 

There are some advantages the use 
higher-voltage X-rays. X-rays 
energy higher than Mev are useful 
obtaining increased penetrating power 
and intensity and lessened scattering. 
The gains over Mev are not, however, 
remarkable the improvements ob- 
tained going from lower voltages 


Two-Million Volts,’’ Nondestructire Testing, Vol. 
6, No. 2, Fall, 1947 p. 42. 


Mev. Except for the radiography 
very thick sections which, Mev, 
require several hours’ exposure, the use 
higher voltages has outstanding 
radiographic advantages. 

The downward trend k/u 
with increasing voltage the Compton 
effect becomes less important and the 
total absorption coefficient approaches 
minimum value. Latitude continues 
increase with higher voltages but with- 
out corresponding increase sensi- 
tivity. The production X-rays be- 
comes more and more pronounced the 
forward direction, tending limit the 
useful cone radiation. The spreading 
photo- and Compton-electrons the 
photographic emulsion tends prevent 
the attainment the fine definition 
attending 2-Mev precision radiography. 
voltages greater than about Mev, 
the coefficient for materials 
such increases with voltage. 
Although the scattered X-rays may not 
represent large fraction the total 
radiation, the penetration the fogging 
radiation (which has lower energy) may 
greater than that the primary 
beam. The problem protecting 
against this scattering would more 
difficult solve than lower voltages. 

reviewing the literature radiog- 
raphy lower voltages, appears that 
2-Mev radiography very firm 
foundation, because the 
mation obtained regarding the radio- 
qualities high-voltage radia- 
tion. The quantitative examination 
the characteristics the radiation 
interest the theoret- 
ical consideration the 
processes involved; and the develop- 
ment formulas explain the magni- 
tude the effects observed all serve 
place 2-Mev radiography very well- 
established basis. 


the range, the absorption 
X-radiation fortunately dominated 
the Compton process alone. For this 
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reason, both theoretical treatment 
quantitative application are consider. 
ably simpler than either the 
tional lower-voltage range the 
newer voltage range substantially higher 
than Mey. This relative simplicity 
has made possible within few years 
survey systematically the 
tal processes involved and develop 
quantitative procedures for radiography 
the range discussed this 
paper. 
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—R. Little, (TP6). 

The Retailer’s Viewpoint the Flam- 
mability Textiles—Charles 
Dorn, 


Flow 

The Use the Rossi-Peakes Flow Tester 
Measuring the Apparent Viscosity 
Plastics Temperatures from 115 
175 C.—F. Piech and Gloor. 
No. 151, March, (TP78). 

Fungus 

Fungus Resistance Treated Vegetable 
Fiber Gaskets—Sigmund Berk. No. 

The Effect Fungi and Humidity 
Plastics—John Leutritz, Jr. No. 152, 
May, (TP140). 


Galvanized Sheet and Wire 

Coatings—D. Swaine. No. 154, 
October, (TP210). 

Gas Masks 

Instrument for Determining the 
Volume and Bulk Density Granular 
Gross and John 
(TP63). 

Gaskets 

Fungus Resistance Treated Vegetable 
Fiber Gaskets—Sigmund Berk. 
150, January, (TP18). 

Gasoline 

Better Lead Seavenging Needed for 
Aviation Gasoline—E. 
ler. No. 153, October, (TP211). 

Induction Period Korb. 
No. August, (TP191). 

Glass 

The Preparation Uniform Films and 
Their Dependence the Irregularities 
the Base Surface—Stig Johanson. 
No. 155, December, (TP261). 

Versatile Calorimeter for Specifie Heat 
Determinations—Harry Hill and Ray- 
mond Bell. No. 151, March, 
(TP96). 

Automotive Glazing with Plasties—George 
Watkins and Joseph Ryan. No. 
153, August, (TP157). 

Some Fundamentals Glass Adhesion— 
Frank Moser. No. 150, January, 51, 
(TP23). 

Glazing 

Automotive Glazing with Plastics—George 
Watkins and Joseph Ryan. No. 
153, August, (TP157), 

Gloss 

Proposed Revised Tentative Method 
Test for Specular Gloss Paint Finishes 
523-44 T). No. 150, January, 
(TP47). 

The Gloss Measurement Paint Finishes 
—Richard Hunter. No. 150, January, 
(TP44). 

Greases 

Worker-Consistometer for Lubricating 
Greases—S. McKee and White. 
cussion, (TP189). 

The Light-Weight Cone for Penetration 
Soft Greases—L. Brunstrum. No. 
154, October, (TP224). 


Hardness Testing 

Change Hardness Metal Bar Under 
Low Cycles Reversed and Pulsating 
Bending—Harry Majors, Jr. 
No. 155, December, (TP247). 

Means Determining the Hardness 
Wood and Modified Woods Over 
Broad Gravity Range—Richard 
Alfred Stamm. No. 153, August, 
(TP176). 
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Heat Determination 

Versatile Calorimeter for Specific Heat 
Determinations—Harry Hill and Ray. 
mond Bell. No. 151, March, 
(TP96). 

Heat Distortion 

New Interpretation Heat 
Data Plastics—L. Moody and 
Goldblum. No. 150, January, 
(TP27). 

Hiding Power 

Method for the Routine 
Dry Hiding Power White 
Schmutz and Gallagher. No, 
152, August, (TP169). 

High-Speed Radiography 

Frankford Arsenal Experience with 
Speed Radiography—E. Thilo. No, 
150, January, (TP41). 

One-Millionth Second Radiography and 
Its Development—Charles Slack 
and Louis Ehrke. No. 150, January, 
(TP31 

Honorary Memberships 

Three Honorary Memberships Awarded, 
No. 153, August, 16. 

Humidity 

The Effect Fungi and Humidity 
Plastic—John Leutritz, Jr. No. 152, 
May, (TP140). 


Ignition Temperature 

Discussion Paper the Ignition Tem- 
perature Rigid No. 151, 
March, 66, 

Impact Testing 

Discussion Paper the Resistance 
Impact Loading Plastics. No. 
October, (TP203). 

Fatigue Tension-Impact Re- 
sistance—William Hoppmann, II. 
No. 155, December, p.36 
Discussion, (TP246). 

Induction Period Calculator 

Induction Period Korb. 
No. August; (TP191). 

Industrial Wastes 

New Subcommittee Water-borne In- 
dustrial Wastes. No. 153, August, 
34. 

Industrial Water 

Proposed Method for the Sampling 
Steam. No. 151, March, 34. 

Insulating Material 

Versatile Calorimeter for Heat 
Determinations—Harry Hill and Ray- 
mond Bell. No. 151, March, 
(TP96). 

International Soil Congress 

Report International Soil Congress. 
No. 153, August, 37. 


Laminates 

Low-Pressure Moldings and Laminates— 
Walter Noble. No. 151, March, 

Lead Scavenging 

Better Lead Scavenging Needed for Avia- 
tion Gasoline—E. Droegemueller. 
No. 154, October, (TP211). 

Low-Temperature Testing 

Improved Low-Temperature Brittle- 


Dienes. No. 154, October, 


204); Discussion, (TP207). 
Lubricants 
The Thixotropic Characteristics 
bricating Oil Greases—L. McLennan 
and Smith. No. 152, May, 
(TP123). 
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Worker-Consistomeier for Lubricating 
Greases—S. McKee and White. 
No. 153, August, (TP182); Dis- 
cussion, (TP189). 

Lucite 

Automotive Glazing with Plastics—George 
Watkins and Joseph Ryan. No. 
153, August, (TP157). 


Magnesium 

Code Systems for Aluminum 
Alloys and Magnesium Alloys—R. 
Smith. No. 151, March, (TP58). 

Metals and Chollar. 

No. 152, May, (TP132); Dis- 

cussion, (TP139). 

What’s Alloy?—John Kiszka. 

No. 151, March, (TP59). 

Magnesium Oxychloride Cements 
New Type Weighted Needles for Deter- 
mining the Setting Time Magnesium 

Oxychloride Cements—Harry Chis- 

holm. No. 154, October, 

Discussion, (TP197). 

Magnesium Sulfate Test 
Effect Drying Time Results Mag- 
nesium Sulfate Soundness Tests—Del- 

mar Bloem. No. 152, May, 

(TP128); Discussion, August, No. 153, 

Magnetic Strain Gage 
Stress-Strain Tester for Textiles Em- 
ploying Magnetic Strain Gage—J. 
Ballou. No. 150, January, 
(TP10). 
Meetings 
Boston: 

No. 153, August, 33. 
Ch icago 

Panel Value Specifications Pro- 
duction. No. 152, May, 44. 

No. 155, December, 
16. 

Cleveland: 

No. 155, December, 
16. 

Research. No. 152, May, 42. 

Dayton: 
Research. No. 151, March, 20. 
Los Angeles: 

Construction. No. 150, Janu- 
ary, 12. 

Joint A.S.T.M.-S.A.E.-A.S.M.E. Meet- 
ing. No. 152, May, 41. 

“Smog No. 155, December, 
15. 

New York: 

Domestic House Heating. No. 155 

December, 17. 
New York: 

Controlled Heating and Superfast Cook- 
ing. No. 150, January, 12. 

Man-Made Crystals for Telephone Uses. 
No. 151, March, 18. 

Weather. No. 153, August, 33. 

Philadelphia: 

“The Five Outstanding Developments 
Textiles During the Last Decade. 
No. 155, December, 67. 

“Good Design—On Purpose.” No. 
155, December, 16. 

“When Metal Breaks.” 151, 
March. 21. 

Petroleum. March, 21. 

“Aluminum.” No. 155, December, 
16. 

Pittsburgh: 

“Weather and the Man, Particularly 
the Technical Man.” No. 155, 
December, 15. 

Japan Through the Eyes Metallur- 
gist. No. 152, May, 43. 


December 1948 


San Francisco: 

Officers Joint Meeting with 
Members. No. 152, May, 
42. 

First Coast Meeting the So- 
ciety. No. 152, May, 30. 

Technical Program for 1949 Meeting 
Being Developed. No. 154, October, 
16. 

St. Louis: 

Metals.” No. 155 
December, 18. 

Research. No. 152, May, 43. 

Washington: 

“The Five Outstanding Developments 
Textiles During the Last 
No. 155, December, 16. 

No. 155, December, 
16. 

Symposium Organic Reagents for 
Metal Analysis (Abstracts). 
151, March, 31. 

Western New York-Ontario: 

for Gas No. 153, 
August, 33. 

Annual Meeting City, Week 
June 27, 1949. No. 155, December, 

Spring Meeting. No. 150, 
January, 

District Meetings Dayton, Ohio, and 
Philadelphia. No. 150, January, 11. 

Extensive Technical Program, Committee 
Meetings, Exhibits, Features 
Annual Meeting. No. 152, May, 

Fifty-first Annual Meeting. No. 150, 
January, 

Interesting District Meetings Planned for 
Fall and Winter. No. 154, October, 

Interesting 1948 Exhibit. 
No. August, 17. 

Much New Work Standardization and 
Research Materials Covered 1948 
Committee Week. No. 151, March, 

1949 Spring Meeting and Committee Week 
Chicago, Week February 28. No. 
155, December, 

Notable Sessions 1948 Annual Meeting. 
No. 153, August, 

Technical Sessions, Committee Meetings, 
Exhibits, Promise Busiest Annual Meet- 
ing. No. 151, March, 

Testing Equipment and Apparatus 
Display Eighth Apparatus Exhibit; 
Many New Instruments Shown. No. 
153, August, 17. 

Mortar 

Determination the Air Content 
Mortars the Pressure Method— 
Thomas Taylor. No. 155, December, 
(TP252). 

Proposed Method for Analyzing Fresh 
Mortar. No. 154, October, 21. 


’ 


Nickel 

Papers Nickel (Abstracts) 
No. 152, May, 37. 

What’s Alloy?—John Kiszka. No. 
151, March, (TP59). 

Nomenclature 

Code Systems for Aluminum 
Alloys and Magnesium Alloys—R. 
Smith. No. 151, March, (TP58). 

Symbols and Nomenclature for Fatigue 
Testing. No. 153, August, 36. 

Nominating Committee 

1948 Nominating Committee. No. 150, 
January, 10. 

1949 Nominating Committee. No. 155, 
December, 12. 

Nondestructive Testing 

Scope Committee E-7 Cover Non- 
destructive Testing. No. 155, Decem- 
ber, 24. 
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Oil 
Symposium Cutting Oils: No. 151 
March 

Water-Mixed Cutting 

Cutting Fluids—E. Reehl, 
(TP55) 

Cutting Fluids with Field Tests— 

Symposium Service Experience with 

Inhibited Turbine Oils: No. 152, 
May. 

Evaluation Inhibited Turbine 
Oils Versus Uninhibited Turbine Oils 
for Lubrication—M. 
Baker, (TP111). 

Service Experience with Turbine Oils— 

The Care the Lubricant and Main- 
tenance the Lubricating System 
for Central Station Turbine Equip- 

Steam Turbines and Their Lubrication 

The Characteristics Lu- 
bricating Oil Greases—L. McLennan 
and Smith. No. 152, May, 
(TP123). 

Optical Materials 

Moulton. No. 151, March, 

Organic 

Organic Reagents for Metal Analysis 
Covered Washington Symposium. 
No. 151, March, 31. 

Oxidation Stability 

Induction Period Korb. 
No. 153, August, (TP191). 

Oxychloride Cements 

New Type Weighted Needles for Deter- 
mining the Setting Time Magnesium 
Oxychloride Cements—Harry Chis- 
holm. No. 154, October, (TP195); 
Discussion, (TP197). 


Packaging 

The Use Test Track Developing Good 
Packaging and Carloading Methods-— 
Perry. No. 155, December, 
(TP246). 

Paint 

The Gloss Measurement Paint Finishes 
—Richard Hunter. No. 150, Janu- 
ary, 

Measurement Transparency Surface 
Melsheimer, and Stearns. No. 
153, August, (TP165). 

Mechanical Operation the Bird Film 
Applicator—A. Jacobsen and 
Jensen. No. 151, March, (TP103). 

Method for the Routine Determination 
Dry Hiding Power White Paints— 
No. 153, August, (TP169). 

Paint—Servant Industry (condensed 
January, 14. 

The Preparation Uniform Films and 
Their Dependence the Irregularities 
the Base Surface—Stig Johanson. 

Proposed Revised Tentative Method 
Test for Specular Gloss Paint Fin- 
ishes 523-44 T). No. 150, January, 
(TP47). 

the Evaluation Surface 
Steel Prior Painting-— 
150, January, (TP49). 
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Paper 
Load Concentration Corrugated Paper 
Toulouse and Barcus. No. 
152, May, (TP129). 

Penetration Cone 

The Light-Weight Cone for Penetration 
Soft Greases—L. Brunstrum. No. 
154, October, (TP224). 

Petroleum Products 
see also Gasoline, Greases, Lubricants. 

Photoelectric Measurement Color 
Index ‘of Liquid Products 
Louis Lykken. No. 154, October, 
(TP226). 

Photoelectric Measurement 

Photoelectric Measurement Color 
Index Liquid Petroleum Products 
Louis Lykken. No. 154, October, 
(TP226). 

Photographic Exhibit 

Interesting 1948 Photographic 
No. 153, August, 17. 

Plastics 

Automotive Glazing with Plastics—George 
Watkins and Joseph Ryan. No. 
153, August, (TP157). 

Discussion Paper the Ignition Tem- 
perature Rigid No. 151, 
March, (TP74). 

Discussion Paper the Resistance 


Exhibit. 


Impact Loading Plastics. No. 153, 


October, (TP203). 

The Effect Fungi and Humidity 
Plastics—John Leutritz, Jr. No. 152, 
May, (TP140). 

Electrical Properties 
Warner. No. 
(TP152). 

Improved Low-Temperature Brittle- 
Dienes. No. 154, October, 
(TP204); Discussion, (TP207). 

Low-Pressure Moldings and Laminates— 
Walter Noble No. 151, March, 

Plastics—J. Kenneth Craver. No. 152, 
(TP144). 

Metals and Plastics—Robert Chollar. 
(TP139). 

New Interpretation Heat Distortion 
Dafa Plastics—L. Moody and 
Goldblum. No. 150, January, 
(TP27). 

Plastics Optical Materials—H. 
Moulton. No. 151, March, 

Research Problems Plastics Requiring 
Investigation. No. 150, January, 
13. 

Tensile Stress-Strain 
Laminated Plastics for Small Strains— 
March, (TP67). 

The Use the Rossi-Peakes Flow Tester 
Measuring the Apparent Viscosity 
Plastics Temperatures from 115 
175 C.—F. Piech and Gloor. 
No. 151, March, (TP78). 

Plexiglas 

Automotive Glazing with 
Watkins and Joseph Ryan. No. 
153, August, (TP157). 

Polish 

Discussion Paper Measurement 
Metal Polish Performance. No. 150, 
January, (TP21). 

Polymers 

Theories Adhesion Applied the 
Adhesive Properties High Polymers. 

Charles Seiler and McLaren. 
No. 155, December, (TP258). 


Plasties—A. 
153, August, 


(TP276) 


Address and Talks 

Doctor Marburg Came Back Today 
Boyd. 
(TP147). 

President Templin 
District Meetings. 


No. 153, August, 


Speaks Severa 
No. 155, December, 


Doing Now— 
Boyd. No. 152, May, 


Pressure Method 
the Air 
Mortars 

Thomas Taylor. 
(TP252). 

Program, Annual Meeting 

Provisional Program. No. 152 

Protective Coatings 

Melsheimer, and Stearns. No. 
153, August, (TP165). 

Proving Ring 

Calibration Method Uses Modi- 
fied Proving Ring—R. Thurston. 
No. 154, October, (TP208). 

Publication Schedule 

Publication Schedule for 1948-1949. No. 
153, August, 22. 


Pressure Method— 
No. 155, December, 


May, 


Radiography 

Frankford Arsenal Experience with High- 
Speed Radiography—E. Thilo. No. 
150, January, (TP41). 

Investigation Radiography the 
from 0.5 2.5 Volts—W. 
Feshbach, Burrill, Sperduto, 
and MeIntosh. No. 155, Decem- 
ber, (TP262). 

One-Millionth Second Radiography and 
Its Development—Charles Slack 
and Louis Ehrke. No. 150, January, 
(TP31). 

Research 

Research—Everybody’s Doing Now— 
Boyd. No. 152, May, 

Rockwell Hardness 
See Hardness Testing. 

Rossi-Peakes Flow Tester 

The Use the Rossi-Peakes Flow Tester 
Measuring the Apparent Viscosity 
Plastics Temperatures from 115 
175 C.—F. Piech and Gloor. 
No. 15], March, (TP78). 

Rubber-Like Material 

Measurement Volume Resistivity 
Electrically Conducting Rubber-Like 
Material—R. Miller. No. 151, 
March, (TP99). 

Rust 

Visual Rating System for Rusted Steel 
Specimens—Harry Faigen. No. 
154, October, (TP197). 


Sampling Steam 

Proposed Method for the Sampling 
Steam. No. 151, March, 34. 

Sand 

Effect Drying Time Results Mag- 
nesium Sulfate Soundness Tests—Del- 
mar Bloem. No. 152, May, 
(TP128); Discussion, No. 153, August, 
(TP173). 

Sandwich Construction 

New Technical Committee Structural 
Sandwich Constructions (C-19) Organ- 
izes. No. 153, August, 35. 
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Scavenging Agent 

Better Lead Scavenging Needed 
Aviation 

Schools 

Many Schools and Faculty Members 
Members No. 155, 
ber, p. 

Service Experience 

Symposium Service Experience with 

Inhibited Turbine Oils: No. 159 
May. 

Evaluation Inhibited Turbine 
Versus Uninhibited Turbine 
Baker, (TP111). 

Service Experience with Turbine Oils— 
(TP114). 

The Care the Lubricant and Main- 
tenance the Lubricating System for 
Central Station Turbine Equipment— 

Steam Turbines and Their Lubrication 

Service Wearing Tests 

Service Wearing Tests—E. 
No. 152, May, (TP145). 

Setting Time 

New Type Weighted Needles for Deter- 
mining the Setting Time Magnesium 
Oxychloride Cement—Harry Chis- 
holm. No. 154, October, 
Discussion, (TP197). 

Shipping Materials 

Loading Concentration Corrugated 
No. 152, May, (TP129). 

Simulated Service Testing 

The Use Test Track Developing Good 
Packaging and Carloading Methods— 
Perry. No, 155, December, 
(TP246). 

Soundness Tests 

Effect Drying Time Results Mag- 
nesium Sulfate Soundness Tests—Del- 
mar Bloem. No. 152, May, 
(TP128); Discussion, No. 153, August, 
(TP173). 

Specific Gravity 

Means Determining the Hardness 
Wood and Modified Woods Over 
Broad Specific Gravity Range—Richard 
Alfred Stamm. No. 153, August, 

Standards and Standardization 
Actions Steel, Rubber, and Other 
Standards. No. 151, March, 
Large Number Current Standardiza- 
tion Projects Technical Committees. 

No. August, 25. 

List New and Revised Tentatives with 
Serial Designations. No. 153, August, 
21. 

New Specifications for Facing Brick. No. 
150, January, 

Numerous Actions Standards Sub- 
mitted Members for Letter Vote. 
No. 153, August, 30. 

Several New Specifications and Tests 
Accepted. No. 154, October, 
Society Approves Standards Steel Are- 

Welding Electrodes and Plastics. No. 

153, August, 24. 

Steel 

Change Hardness Metal Bar Under 
Low Cycles Reversed and Pulsating 
Plastic Bending—Harry Majors, Jr. 
No. 155, December, (TP247). 

Metals and Plastics—Robert Chollar. 
No. 152, May, (TP132); 
sion, (TP139). 

the Evaluation Surface Treat- 
ment Steel Prior Painting—Pre- 

pared Arnold Eickhoff. No. 150, 

January, (TP49). 
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Visual Rating System for Rusted Steel 
Specimens—Harry Faigen. No. 154, 
October, (TP197). 

Stress-Strain Test 

Stress-Strain Tester for Textiles Em- 
ploying Magnetic Strain Gage—J. 
Ballou. No. 150, January, (TP10). 

Surface Coatings 

Measurement Transparency Surface 
Melsheimer, and Stearns. No. 
August, (TP165). 

Surface Treatment 

the Evaluation Surface Treat- 
ment Steel Prior Painting—Pre- 
pared Arnold Eickhoff. No. 150, 
January, (TP49). 

Symbols 


and Nomenclature for Fatigue 


“Testing. No. 153, August, 36. 
Synthetic Fibers 
Application Synthetic Fibers, Including 

the Textile Industry—Rene 
Bouvet. No. 150, January, 20. 


Tension Testing 

Effect Fatigue Tension-Impact Re- 
sistance—William Hoppmann II. 
No. 155, December, (TP244); 
Discussion, (TP246). 

Tensile Stress-Strain 
Laminated for Small Strains—J. 
Lamb and Axilrod. No. 151, 
March, (TP67). 

Test Track 

The Use Test Track Developing Good 
Packaging and Carloading Methods— 
Perry. No. 155, December, 
(TP246). 

Tetraethyl Lead 

Better Lead Scavenging Needed for Avia- 
tion Gasoline—E. Droegemueller. 
No. 154, October, (TP211). 

Tin 

No. 151, March, (TP59). 

Textiles 

Synthetic Fibers, Including 

the Textile Industry—Rene 
Bouvet. 150, January, 20. 

Measurement and Elimination Inertia 
Effects Textile Testing Equipment 
Means Electric Strain Gages—Her- 
bert Schiefer. No. 150, January, 
(TP15). 

the A.S.T.M. Task Group 
Studying the Wyzenbeek Precision 
Wear Test Meter—Seaman Tanen- 


Kiszka. 


haus and Gerald Winston. No. 154, 
Service Wearing Tests—E. Ditton. 


No. 152, May, (TP145). 
Stress-Strain Tester for Textiles Em- 


ploying Magnetic Strain Gage—J. 


Ballou. No. 150, January, 
(TP10). 
Symposium Flammability: No. 150, 
January 
Flammability Textiles for Garment 
Bonnet, 
(TP1). 


Flameproofing Theory and Practice 

The Retailer’s Viewpoint on the Flam- 
mability Textiles—Charles 
Dorn, 

Thixotropy 

The Thixotropic Characteristies Lu- 
and Smith. No. 152, May, 

p.71 (TP123). 

Timber 
See Wood. 

Transparency 

Measurement Transparency Surface 

Melsheimer, and Stearns. No. 153, 

August, (TP165). 

Turbine Oils 

Symposium Service Experience with 
Inhibited Turbine Oils: No. 152, 
May. 

Evaluation Inhibited Turbine Oils 
Versus Uninhibited Turbine Oils for 
Turbine Lubrication—M. Baker, 

Service Experience with Turbine Oils— 
(TP114). 

The Care the Lubricant and Main- 
tenance the Lubricating Svstem for 
Central Station Turbine Equipment— 

Steam Turbines and their Lubrication— 


Vegetable Fiber Gaskets 

Fungus Resistance Vegetable 
Fiber Gaskets—Sigmund Berk. No. 
150, January, (TP18). 

Viscosity 

The Use the Rossi-Peakes Flow Tester 
Measuring the Apparent Viscosity 
Plastics Temperatures from 115 
175 C.—F. E. Piech and W. E. Gloor. 
No. 151, March, (TP78). 

Volume Resistivity 

Volume and Bulk Density Granular 
Materials—William Gross and John 
Goshorn. No. 151, March, 
(TP63). 

Measurement Volume Resistivity 
Electrically Conducting Rubber-Like 
Material—R. Miller, No. 
March, (TP99). 
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Water 

Proposed Method for the Sampling ot 
Steam. No. 151, March, 34. 

Wear Test 

Service Wearing 
No. 152, May, (TP145). 

Report the A.S.T.M. Task Group 
Studying the 
Wear Test Meter—Seaman Tanen- 
haus and Gerald Winston. No. 154, 
October, (TP232). 

Weighted Needles 

New Type Weighted Needles for Deter- 
mining the Setting Time Magnesium 
Oxychloride Cements —Harry Chis- 


Ditton. 


holm. No. 154, October, (TP 
195); Discussion, (TP197). 
Whitewares 
Committee C-21 Whitewares. No. 


153, August, 35. 

Windows 

Automotive Glazing with Plastics—George 
Watkins and Joseph Ryan. No. 
153, August, (TP157). 

Windshields 

Automotive Glazing with 
B.. Watkins and Joseph Ryan. No. 
153, August, (TP157). 

Wood 

Means Determining the Hardness 

Wood and Modified Woods Over Broad 
Gravity Range—Richard 
Weatherwax, Erickson and 
(TP176). 

Wyzenbeek Test Meter 

Report the Task Group 
Studying the 
Test Meter—Seamen Tannenhaus 
and Gerald Winston. No. 154, October, 
(TP232). 


X-ray 
See Radiography. 
Zinc 


Coatings—D. Swaine. No. 
October, (TP210). 

Change Hardness Metal Bar Under 
Low Cycles Reversed and Pulsating 
Plastic Bending—Harry Majors, Jr. 
No. 155, December, (TP247). 

Metals and Chollar, 
No. 152, May, (TP132); Discus- 
sion, (TP139). 
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Index Authors Technical Papers 
1948 ASTM Bulletins 
While the Author Index does not list authors according alphabetic 
sequence and the titles some the papers are condensed, be- 
lieved the information presented will service. Further details 
are given the Subject Index. 
Symposium Flammability 


Textiles for Garment Purposes Soundness Tests 


Dorn—The Retailer’s Viewpoint the Flammability Paper 
Textiles. 

Stress-Strain Tester for Textiles Employing Mag- 
netic Strain Gage 

Effects Textile Testing Equipment 

Resistance Treated Vegetable Fiber August 153 


Metals and Plastics 

Effect Fungi and Humidity Plasties 
Dirron—Service Wearing Tests 


Gaskets Doetor Marburg Came Back Today 
Distortion Data Plastics Plastics 
Radiography and Its Development Measurement Transparency Surface Coatings 
raphy Determination Dry Hiding Power White Paints 
the Evaluation Surface Treatment Means Determining the Hardness Wood and Modified 
Steel Prior Painting Woods Over Broad Gravity Range 
March 1948—No. 151 Greases 


Symposium Cutting Oils 


Fluids Harry Type Weighted Needles for Determining 
Laboratory Testing Cutting the Setting Time Magnesium Oxychloride Cements 
Fluids with Field Tests Visual Rating System for Rusted Steel Speci- 
Code Systems for Aluminum Alloys and 
termining the Volume and Bulk Density Granular Materials roving Ring 
Laminated Plastics for Small Strains Lead Scavenging Needed for Avia- 
Use the Rossi-Peakes Flow Engine Antifreeze and Methods Evaluation 
Tester Measuring the Apparent Viscosity Plastics Light-Weight Cone for Penetration Soft 
hesive Bond Formation SEAMAN TANENHAUS AND 
Evaluation Corrosive Task Group Studying the Wyzenbeek Precision Wear Test 
Conditions Meter 


Harry anp Versatile Calorimeter for 1948—No. 155 
Specific Heat Determinations 


ters 
Bird-Film Applicator Perry—The Use Test Track Developing Good Packaging 
and Carloading Methods 
1948—No. 152 Harry Hardness Metal Bar Under Low 
Doing Now Cycles Reversed and Pulsating Plastic Bending 


the Pressure Method 

hibited Turbine Oils for Turbine Lubrication Applied the Adhesive Properties High Polymers 

Oils pendence the Irregularities the Base Surface 

the Lubric..ting System for Central Station Turbine Equipment RILL, Investigation 

Turbines and Their Lubrication Radiography the Range from 0.5 2.5 Million Volts 


Symposium Turbine Oils 
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yzenbeeck Test Meter 


Our attention has just been called 
few errors the Tanenhaus and 
Group Studying the Wyzenbeek Precision 
Wear Test published ASTM 
No. 154, October, 1948, 74. 

Fig. the note under the caption 
should have indicated breaking 
strength 121.3 

Identifications the various sections 
Fig. page were left off. Tests 
the left-hand group Herringbone speci- 
meus were made using No. emery paper, 
the right-hand group using Aloxite alu- 
minum oxide cloth. The specimens are 
arranged each group that the left ver- 
row for Warp, the next row for Fill- 
ing, the next row Warp Folded, and the 
fourth row Filling The horizontal 
rows are arranged represent, from top 
bottom, tests made Company 

notes and under Table VI, 80, 
the equations for upper and lower control 
limits should have shown the last value 


Elementary Mechanical Vibrations 


RECENTLY published book 
the subject Elementary Mechanical 
Vibrations, written Austin Church, 
Professor Mechanical Engineering 
New, York University, based upon 
courses given New York University 
various groups. written for those 
who have had the usual engineering courses 
mechanics and With this 
background, little difficulty should ex- 
perienced understanding the subject 
matter. Extensive use examples has 
been made clarify the text, and the 
end each chapter problems (with an- 
swers) are, given which the reader may 
test his grasp the material treated. 

The several chapters this handbook 
cover Introduction; Undamped Free Vi- 
brations—Single Degree Freedom; 
Undamped Forced Vibrations—Single De- 
gree Freedom; Damped Free Vibra- 
tions—Single Freedom; 


Damped Forced—Single Degree Free- 
dom; Undamped De- 
grees Freedom; Multimass Torsional 
Systems; Equivalent Torsional Systems; 
Multimass Lateral Systems and Balanc- 
ing. The book about 200 pages and 
wellillustrated. published Pitman 
Publishing Corp., 45th Street, New 
York City, list price $3.25. 


Study Engineering Registration Laws 


Engineering and Registered Professional 
Engineer Detroit, has published in- 
teresting and informative En- 
gineering Registration This anal- 
ysis embodies rather complete study 
the registration laws and their general 
implications each the states, 
the territories Alaska, Hawaii, 
Rico, and all but one the Canadian 
provinces. The author, Past-President 
the American Society Tool Engineers, 
and General Manager the Pioneer En- 
gineering Manufacturing Co., has 
studied the subject close range for many 
and this the first such work which 
has appeared. the purpose the 
discussion examine objectively the 
public necessity for such laws, call at- 
tention the effects enforcement 
would have upon industry and society 
general, discuss the general require- 
ments the laws and point out some 
the potentially dangerous practices open 
administrative officials who are granted 
broad and vaguely defined powers. 
This 60-page booklet in., 
paper bound), issued nonprofit basis, 
can obtained from Dr. Sargent, 
19669 John Detroit Mich 
Prices are follows: single copy, $.75; 
copies, $6.75; copies, $30.00; 100 
copies, $52.50; 1000 copies, $450.00; 
carrying arges prepaid. 


INDEX ADVERTISERS 
American Beam Tester Co........ 
American Machine and Metals, Inc., 

Riehle Testing Machines Division. 
Front Cover 


Atlas Electric Devices Co.. 
Baldwin Locomotive Works. 84, 85, 
Bausch Lomb Optical Co......... 
Buffalo 
Burrell Technical Supply Co........ 
Carver, Inc., Fred S................ 


Symposium Spectroscopy 


Society for Applied 
Spectroscopy has announced 
ary 1949, the Lecture-Hall, Old 
World Building (Socony-Vacuum Training 
Center), Park Row, New York City, 
follows: 


Dr. Colon Merck Co., 
metric Determination Benzyl Peni- 

Mr. Wiley the National Lead Co. 
Laboratories, Vibration Isolation 
Mounting” 

Mr. North the Titanium Pigment 
Laboratories, Silver Salts 
for Intensifying Impurities Titanium 

Mr. VanDien, Consulting Engineer, “The 

Fluorine Band Spectra.” 


The speakers and are 


Professor Henry Hausner, Chairman 
the Relations Committee, 
Society for Applied Spectroscopy, may 
addressed New York University, Uni- 
versity Heights, New York 53, 


Standardization not 
static, but the contrary dynamic, 
the conclusion article Lester 
Benoit, General Secretary, Manufacturers 
Standardization Society the Valve and 
Industry, the June issue 
dustrial Standardization. The concluding 
paragraph article which had the 
title and Fittings Industry Uses 
would seem that energetic 
try such ours, which has worked 
standardization problems for many 
years, the job should have been completed 
long ago. Exactly the opposite true. 
spite the fact that MSS has the 
largest membership any time its 
history and has the greatest number 
technical committees working, still 
have one the largest programs ahead 
us, proving again statement once made 


Eberbach Son Co................ 
Gaertner Scientific Corp............ 


Olsen Testing Machine Tinius. 


Perkins Son Co., F............ 

Precision Scientific 

Precision Thermometer and Instru- 


Rainhart Co...... 
Refinery Supply Co.. 
Testing Machines Division, 
American Machine and Metals, Inc. 
Front Cover 


Sperry Products, Inc............. 


Statham Laboratories.............. 


Tagliabue Corporation (N. J.) 


Taylor Instrument 
Thomas Co., Arthur H............. 


Wilson Mechanical Instrument Co. 
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Chemists Bacteriologists 
Consultants 
Technical Service Research for Industry 
Metallurgy, Bitumens. Oils, Ceramics, Cement 
and Concrete. Inorganic and 
Physical Testing, Technical Photography, Microscopy, 
aterworks, Sewage, Waste Disposal 


Main St. Waynesboro, Pa. 
SAM TOUR INC. 


Mechanical, Chemical, Metallurgical 
Engineers Consultants 


Research Development Laboratories 


Trinity Place New York 6,N. 
JAMES HERRON COMPANY 


Engineers, Chemists, Metallurgists 
Consulting, Inspecting, Testing 

Physical, Chemical, Metallographical X-Ray Laboratories 
West Third St., Clevelend, Ohio 


FRANK GREENFIELD COMPANY, Inc. 
Inspections Tests Reports 
Structural Steel, Mill, Shop Field. 
Concrete Equipment, Machinery, Lumber, 

Domestic and Export 
Woolworth Building, New York 


Telephone BEekman Cable 


ENGINEERING INSPECTION 

EQUIPMENT APPLIANCES 


MATERIALS PRODUCTS 
Ingersoll Ave. 23rd Des Moines, lowa 


SOUTHWESTERN LABORATORIES 


Consulting, Analytical Chemists and 
Testing Engineers 


Inspections; Testing and Chemical Work 


Fort Worth, Dallas, Houston, and 
Corpus Christi, Texas 


Metallurgists-Chemists-Engineers 
Spectroscopic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 


Consultation Service 
9th Rising Sun Ave., Philadelphia 40, Pa. 


United States Testing Company, Ine. 
Hoboken, 
Testing Inspection Consulting 
Product Development Research 


Boston Chicago Los Angeles New York 
Philadelphia Woonsocket 


Established 1896 
HEMICAL ENGINEERS 
ANALYSTS 
Laboratory and Field Service 
Testing Inspection Sampling 


341 ST. PAUL PLACE BALTIMORE MD. 


Cincinnati 


Testing Research Laboratories ENGINEERS 


Industrial Research and Development 
Specializing Plastics 
Physical, Electrical, and Chemical Testing 
308 Fourth 


ST.JOHN X-RAY 
LABORATORY 


CALIFON, 


Established 1925 
PHONE: CALIFON 


NATIONAL SPECTROGRAPHIC 
LABORATORIES, INC. 


6300 Euclid Avenue Cleveland Ohio 


Specializing Spectroscopy 
Qualitative and Quantitative Analysis 


CHEMISTS ENGINEERS 
Public Service Testing Laboratories, 
Chemical, Physical, Biological 
Tests and Analyses 
Certified Marine Corrosion 
Samplers Research Studies 


381 Fourth Avenue York 


FOSTER SNELL, INC. 


Chemists Engineers 
Our chemical, engineering, bacterio- 
logical and staff with com- 
pletely equipped laboratories are pre- 
pared render you Every Form 
Chemical Service. 
Write today for copy Booklet 
The Chemical Consultant and Your Business 
15th Street New York 11, 


TESTING 
Specializing technical services those 
upon GOOD QUALITY 

East End Avenue St. NewYork 21-N-Y- 


PROFESSIONAL CARDS 


this page are announcements leading organizations and their services. 


WAYNE LABORATORIES BROWNE, INC. 


December 1948 


Shilstone Testing Laboratery 
NSPECTING AND CONSULTIN 
CHEMISTS ENGINEERS 


CARGO SURVEYORS 
New Orleans, La. Houston, 
Corpus Christi, Tex. 


Inspection all Leading Industrial Centers 


ROBERT HUNT COMPANY 


CHEMICAL, PHYSICAL, X-RAY, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES. 


Metallurgists Chemists 


NEW YORK TESTING 
LABORATORIES, 


Consulting and Research Engineers 


Mechanical, Physical and Electrical Tests, 
Inspections materials. 


LUCIUS PITKIN, INC. 


ESTABLISHED 1885 


Metallurgical Chemists Consultants 
Analysis—Sampling— Assaying 
Corrosion 


The Oldest Commercial Laboratory 
America 


BOOTH, GARRETT BLAIR 
1836 


Analytical and Consulting Chemists 
Samplers ard Weighers 


228 South Ninth Street Pa. 


South Florida Test Service 


Testing Research Engineers 
Development and testing materials and 


products. Predetermination durability and 


tests. 
4201 7th Street, Established 
Miami 34, Fla. 1931 


WILLIAMS 
INSPECTION COMPANY 
Timber and Timber Treatment 


Also 
Complete Chemical and Physical Testing 
Laboratories 
EXECUTIVE OFFICE: Mobile, 


Eugene, Ore. 


LEDOUX COMPANY, INC. 


Chemists, Assayers, Engineers 
Samplers and 


155 SIXTH AVE. 
NEW YORK. 13. 


VISCOSIMETER 


the Principle the Suspended Level 
U.S. Patent 2,048,305 
Kinematic Viscosity absolute units (centi- 
stokes) obtainable directly the following 
equation: 


KLETT 


Colorimeters 
Visual 


Photo-Electric 


al 


2.80 
V—the kinematic viscosity centistokes 
calibration constant the instrument 
t—the efflux time seconds 


Special Types For Testing 


Colors Petroleum Products The suspended level formed the base 


the capillary. The efflux time the interval, 

after the formation the suspended level, re- 

quired for the fall the liquid between two 
calibration marks. 


Glass Color Standards 
Glass Cells 


Available sets three capillaries singly, 
and three intermediate capillaries. Cali- 
brated uncalibrated. 

Accuracy UNMEASURED 


sample required. 


Fluorimeter 


Checks and rechecks with same sample 
temperatures. 


Nephelometer 


The Ubbelohde Viscosimeter has been adopted the 
| | h ° ° American Society for Testing Materials as Tentative 
Complete Electrophoresis Equipment Standard 445 


297 will sent request. 


Order direct from leading laboratory supply dealers. 


FISH-SCHURMAN CORPORATION 
230 East 45th Street New York 


KLETT MANUFACTURING COMPANY 


Manufacturers Scientific Instruments 


179 East 87th Street New York 


NEW 


UNITS 


Provide controllable humidity from 20% 
95% from +35° +175° 
(dry bulb). Simulate world-wide R.H. 
conditions where temperatures are above 
freezing. Built for testing and processing 
operations including: 
Antigens, serums, antibiotics, antitoxins, drugs. Soils, seed 
germination and bacteriological testing. Paper, cartons, 
plastics and other packages. Aggregate weathering. Elec- 
tronic equipment, radio parts and similar equipment. 


All stainless steel interiors. 110 v., 60 cy., S.Ph. Bulb type, non- 
indicating controller. Automatic humidity and air circulation 


Write for Catalog and Prices. 
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NEW SPEED, EASE and EFFICIENCY 
IN—visual microscopy, high power and low power 
photomicrography with transparent and opaque speci- 
mens, and photocopying are advantages want 
know more about. 


WRITE for complete information Catalog No. E-210, 
Bausch Lomb Optical Co., 636-Y St. Paul St., 
Rochester 


BAUSCH LOMB 


OPTICAL COMPANY B ROCHESTER 2,N Y 

Wa 


EBERBACH 


VARIABLE SPEED SHAKER 


Model 75-683A with Utility Box Carrier 
shakes gallon bottle shown variety 
other containers between 100 and 300 ex- 
cursions per minute; sliding bar clamps hold 
them securely. Unit operates 115 
cy; sells for $175.00. Your regular dealer 
can supply literature write to: 


COMPANY 


ANN MICH. 


ESTABLISHED 1843 


HUDSON, INC. 


Van Kirk Sts. 
Phila. 24, Pa. 


Dies Moulds 


Research, Experimental 


Contract Work 


All Standard 
ASTM 


Instruments 


ASTM BULLETIN 


fully dependable liquid density instrument avail- 
able designed for rugged production work, yet accurate 
laboratory standards. Unaffected ordinary plant conditions, 
the provides continuous indicating, recording 
and/or controlling process liquid densities. 

density limits the DENSITROL are from 0.6 
3.5 wich spans 0.10 full scale equivalent. 
with manual fully automatic compensation 
for temperatures 200° Models are furnished for 

The DENSITROL supplied materials suitable for han- 
any liquids. 

rite for full information today. 


*Trademark 
INDICATING 
14394 Brandywine Street, Phil 
ef, Nadelphi 
tn Canada: PEACOCK BROTHERS 
CONTROLLING 


MODEL 


PORTABLE 
Weight 195 
Width in. 
Length in. 
Height in. 


FEATURES 

Roller Conveying 
Continous Loading 
Direct Reading 


4 


fa 


CAPACITY 


Flexural Strength,M/R 
Standard in. in. 
Beam, 1250 Ib. sq. in. 


CONCRETE 
Standard ASTM C78, Third Point Loading 


AMERICAN BEAM TESTER CO. 
729 Shoreham Bldg., Washington 


Phones: District 9387 


research laboratory should without this small, 
accurate general utility Press. The Carver Laboratory 
Press standard for development, research and 

struction work, testing single cavity molds, pressing 

tests, preparation samples for small scale 
production. pressures 20,000 Ibs. Self- 
contained, hydraulic unit with gauge rigidly mounted 
base. Carver Standard Accessories include Electric 
Steam Hot Plates, Carver Test Cylinders, Swivel 
Becring Plates, Cage Equipment, etc. Send for catalog. 


FRED CARVER INC. 


HYDRAULIC EQUIPMENT 
347B HUDSON ST. NEW YORK 14,N. 


New Books 


takes 


Standards Mineral Aggregates, Concrete, and 
Nonbituminous Highway Materials—September, 


more than 
1948 
Prices: $2.25; A.S.T.M. members, $1.75 make 
Standards Bituminous Materials for Highway BRALE 
Construc tion, Waterproofing, and Diamond 
October, 1948 


Prices: $3.00; A.S.T.M. members, $2.25 Hardness Tester and the universally 
accepted Hardness scales, Wilson holds 
deep Every product bearing 
Wilson name must have accuracy that approaches 
October, 1948 perfection. And Wilson name 

Heavy Paper Cover—90 pages, in. Remember, inaccurate hardness test 
Prices: $2.00: A.S.T.M. $1.50 worse than test all will pass defective 
material and reject good material. All the accu- 
racy your Hardness Tester lost 
inferior penetrators are used. Keep mind 
Forum Tractor Fuels—September, 1948 that one point hardness the Rockwell Scale 
Heavy Paper Cover—43 pages, in. represents depth only 0.00008”. 


Prices: $1.00; A.S.T.M. members, cents 
WILSON 


AMERICAN SOCIETY FOR TESTING MATERIALS MECHANICAL INSTRUMENT 
1916 Rece St., Philadelphia 3, Pa. AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. . . 


230-C Park Avenue, New 


Symposium Spectroscopic Light Sources— 
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SHORTER EXPOSURES, INCREASED ACCURACY 


Routine X-Ray Diffraction Measurements with the New 
Hilger HRX Unit 


The new Hilger Research X-Ray Diffraction Unit 
around unique four window hot filament demountable 
X-Ray Tube. The tube will operate 160 milliamperes 
KV, current densities which would rapidly ruin sealed 
tube. The greater x-ray intensity which results yields good 
exposures less than half the time normally required. 

The higher tube loading possible because the HRX Unit, 
when the target becomes pitted, slight rotation the target 
cone while the tube operating brings new surface into 
position. After six nine months, inexpensive filament assem- 
blies target cones can mounted less than hour, 
The X-ray tube itself lasts lifetime. 

Several operators can using different radiations ‘the 
same HRX Unit simultaneously. one operator wishes 
change his radiation without affecting that from the other 
windows, merely rotates the target cone through 
angle. This variety radiations readily available makes 
possible choose for each problem the correct wavelength 
give the most precise measurements. 


Ask For Hilger Catalog 304 
HILGER WATTS, LIMITED LONDON, ENGLAND 


United States representatives 


Jarrell-Ash Company 
165 Newbury Street Boston 16, Mass. 


THERMOMETER WELLS 


18-8 STAINLESS STEEL 
Straight Angle Form 


Handling Most Corrosive Material 


Special Sizes Made According 


Your Specifications 


MANUFACTURERS 


621-623 East 4th St. 
TULSA OKLAHOMA 


December 1948 
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TUBE CAPACITY 
A.S.T.M. 445 A.A.F. 3608 


Designed for Kinematic viscosity deter- 
minations with Ostwald, Ubbelhode, and 
other suspended level viscometers, the 
“Precision” Model Kinematic Viscosity 
Bath incorporates new and novel features 
that insure accurate operation and 
ble-free service. 


RANGE. Temperature range below room 
212° The bath maintained the 
temperature test within 0.025° 
better. 


EFFICIENT STIRRING ASSEMBLY. The 
Octo-Mix Tubular Stirrer, driven in- 
duction motor, was especially designed 
insure uniformity thru-out, without en- 
trainment violent agitation. Stirrer in- 
sures complete liquid change every second. 


INSULATION. Stainless steel jacket with 
large Plexi-glass window fits around ‘bath, 
inch dead air space between 

ath and jacket thus insulating bath with- 
out impairing visibility. 


SAFETY. Plexi-glass window protects op- 
erator the event jar break. 


VISIBILITY. Complete visibility assured 
all times. circular fluorescent light, 
placed just below the Pyrex jar used 
illuminate the bath interior. The back side 
jacket has white enamel finish insure 
perfect visibility. 

COOLING COIL. The cooling coil 
special design, with uniform flow, giving 
accurate control temperatures below 


ACCURATE CONTROL. Highly sensitive, 
adjustable Micro-Set Regulator gives posi- 
tive temperature regulation and control. 


WRITE FOR BROCHURE NO. T-10444R-N All controls are conveniently grouped and 


mounted base. 
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PYCNOMETER IMPROVEMENT 


erystal clear glass top which assures better results through 
S I Ss 
VISIBILITY any unwanted bubbles, foreign matter, 


CONSTANT VOLUME without troublesome gaskets and 


matchmarks (when used with easily prepared glass fruit jars), 


Heat and break resistant crystal glass; conical shape; small top opening 
for volume adjustments; lower rim ground fiat; fits any standard 


mouth, mason-type fruit jar pint, pint, quart, quarts and gallon 


sizes). 


PYCNOMETER GLASS TOPS NO. 370-GT; complete 
with metal clamping ring; Lot 4—$10.00 


GLASS-TOP PYCNOMETER KITS NO. 
plete with glass-top; metal clamping ring; choice pint 
through gallon size jars, with pre-ground rims; materials and 
instructions for quickly and easily grinding rims fruit jars 
for supplemental replacement purposes; Lots kits— 
$10.00 


RAINHART 


(Testing Equipment Division) 


606 West 34th Street 
Austin 21, Texas, USA 


ELECTROPHOTOMETER 


the human factor— 


Fisher complete 
with galvanometer, three filters, three 
23-ml. absorption cells, manual typical 
procedures for use with 110 volts, 


The Fisher Electrophotometer colorimetric analyses 


made accurately, quickly and simply wherever the color 
the solution varies definite manner with the concentra- 
tion constituent. Because its unique, valuable features, 
the Electrophotometer now widely employed for conducting 


many essential routine and for research. 


The Electrophotometer operates from any 110 volt, 50-60 
cycle line. With it, the user detect very slight color intensity 
differences because the photoelectric system employs 
considerably more sensitive and reliable than the human eye. 
Once calibration made, subsequent analyses can 


conducted rapidly the operations can performed. 


Headquarters for Laboratory Supplies 


SCIENTIFIC Co. EIMER AMEND 


Forbes St., Pittsburgh (19), Pa. 
2109 Locust St., St. Louis (3), Mo. 


Greenwich and Morton Streets 


New York (14), New York 


Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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THE BREWER-STATHAM EQUILATERAL FLEXIMETER 


The Brewer-Statham Equilateral Fleximeter, when used conjunction with equilateral 


strain gage rosette, permits the determination average stress and the stress both sides 
\ 


plate from measurements made only one side the plate. Designers structures 


with one side inaccessible, such steam boilers, gas pressure storage vessels, and refriger- 


ated cargo ships, will appreciate this new precision instrument. Write for full information. 


Weight: oz. 


Statham Laboratories also makes 

for large and small forces, Accelerometers, Pressure 

Transmitters for gage, differential, and absolute 

measurements, providing electrical signal for 
remote recording control. Request 

our catalog together with Instrument Notes, our 


SANTA MONICA BOULEVARD BEVERLY HILLS, CALIFORNIA 


heuse organ. 
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Ti-Tray 
TITRATION APPARATUS 


PREVENTS EYESTRAIN DURING TITRATIONS 


26530 
MODERNIZES THE LAB 
IMPROVES ACCURACY SPACE SAVING 
RELIEVES EYSTRAIN NEAT AND CLEAN 


Making use light rays reflected and down the length 
the burettes, this new ray” titration assembly features 
gleaming rings meniscus any level for easy accurate read- 
ings. 


TIME SAVING 


Time saved simply emptying waste liquids through the 
16-gauge stainless steel grid into the porcelain enamel sink 
with drain rear center. 


The stainless steel burette holders, adjustable any size 
burette, are secured bolts and are held fixed position 
ohe inch clamps covered with inch amber gum rubber. 


white porcelain enamel background, illuminated 
fluorescent tube, effectively shows end-points and helps dis- 
tinguish color differences. 


26530—TITRATION APPARATUS, FOUR UNIT 
model, inches long inches high 1134 inches wide, 
with inch long 15-watt fluorescent tube, foot cord and switch, 
for 115 volts, cycle A.C., but without $65.00 


26535—TITRATION APPARATUS, EIGHT UNIT 
model, inches long inches high inches wide, with 


115 volts, cycle A.C., but without burettes.......... $95.00 


Write, teletypewrite, wire, call our nearest office-warehouse 


WILL 


inch long 30-watt tube, foot cord and switch, for 
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WACO Twin Unit 
ELECTROLYTIC APPARATUS 


Again available, our popular WACO Elec- 
trolytic Apparatus Features: 


Independent Current Control 

Constantly Indicating Meters 

Double Range 0-5 Amp. and 0-150 MA. 

Instantaneous Electrode Release 

Swinging Arm Beaker Supports 


Among the distinguished company users, 
are happy mention— 


Aluminum Company 
America (7) 

American Rolling Mill 

Pont Nemours (5) University Illinois 

General Electric (6) Empreza Progresso 

General Foods (4) 


WRITE FOR BULLETIN 


Western Electric Co. (8) 
American Maize Prod. 
Purdue University 


NORTH CANAL STREET 


December 1948 
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LARGE TWO-LENS 


FOR MOST EXACTING REQUIREMENTS 


GOOD DEFINITION STRAY LIGHT 
EXQUISITE RESOLUTION 


1850 12,000 ANGSTROMS 


Request Bulletin 151-74 


For complete list Gaertner instruments 
write for illustrated booklet ‘‘Survey 
Precision Instruments” 


THE GAERTNER SCIENTIFIC CORPORATION 
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REQUIRED 


FOR 


AND ETCHING 
METAL 
SAMPLES 


POLISHING 


NOTE THESE ADVANTAGES THE 
CENCO-HANGOSKY ELECTROPOLISHER 


Quickly and uniformly polishes and etches flat 
inches size. 


Self-contained and compact with built-in and 
power supply unit for use 115/230 
50/60 cycle power 


Universal electrolytes for ferrous and non-ferrous 
materials, developed from years experience 
metallography, have long life and ample volume for 
the hundreds samples. 


Electronic timers automatically control polishing 
and etching time. 


Controls offer wide selection time and current 
for polishing and etching variety metals. 
Simple and safe operate. special training 
operator required. 


Electrolytes are easily replaced. They are non- 


explosive. 


Efficient performance and sturdy construction. 


WRITE FOR PRICES AND LITERATURE 


1948 Supplements 


the 1946 Book 
Standards 

are Available 

Five Parts, 
follows: 


Part Metals 
Part Metals 


Part Mate- 
rials—Constructional 


Part Ma- 
terials Petroleum, 
Aromatic Hydrocarbons, 
Soaps, Water, Textiles) 


Part Ma- 
terials Insulation, 
Plastics, Rubber, Shipping 


Containers, Paper, Adhe- 
Prices 


Parts I-A, I-B, III-A and III-B, 


Parts I-A,I-B, III-A and Sup- 


Part IT, Book Standards, $12.00 
Part II, Supplements. $4.00 each. 


Complete Set All Five Parts 
Book Standards, ...... $44.00 
Supplements ............ $20.00 


Special prices apply for 
members. 


American Society 
for 
Testing Materials 


ASTM BULLETIN 


1916 Race 
Philadelphia Pa. 


December 1948 


al 


A 


+ 
i 
% 
é 
4 
3 


ASTM BULLETIN 


December 1948 


83 


TORSION TESTING MACHINE 


This new-type machine, with maximum capacity 
1,000,000 inch-pounds, measures torsional loads 
either direction rotation, and has loading speed 
range 400 degrees per minute. Load measure- 
ment system utilizes the Emery hydraulic cell and 
Tate-Emery null-balance indicator. Baldwin recorder 
produces curves torque versus angle twist. 


ts % 


Lo: 

STRAIN PACER ten 

Operates conjunction with Baldwin 

stress-strain recorders and extensom- 60. 

300,000 LB. eters. Permits operator maintain 

constant rate displacement between 

CEMENT AND specimen gage rather than 
CONCRETE constant rate motion testing ma- 
TESTING chine cross-head. 


FORCE BEAM 


This brother” 
the Baldwin SR-4* Load 
Cell can used for the 
measurement extremely 
low loads (10 grams full 
scale, one application). 
Capacities larger models 


MACHINE 


This widely used Baldwin machine now available are the load cell range. 

with large rectangular compression plates. Since Sketch shows force beam 

stroke has been increased inches, the machine used control feed ina 

may used for testing concrete and cinder blocks centrifuge. 


well standard specimens. *Trade Mark Registered U.S. Pat. 
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Long used the weighing system Baldwin-Tate- 
Emery testing machines, this cell now adapted for use 
independent force-measuring device. Available for 
tension-compression, for compression only. May 
used with Bourdon gage, Tate-Emery indicator com- 
mercial recorder. Capacities, compression only: 30,000, 
60,000, and 100,000 pounds; tension-compression: 
10,000, 20,000 and 30,000 pounds tension, 20,000, 
40,000 and 60,000 pounds compression. 


New Special Developments 


horizontal tensile- 


Other Interestin 


into 
Load 
Tate-Emery ACHINE. This 


TESTING 
recision 
members 


never before attained. 


EMERY HYDRAULIC CELL FOR TENSION AND 


TWO-POUND AIR CELL 


Designed extend the range testing machines downward very small. 
loads, many Air Cells are already use. With this new one, two-pound load 
gives full scale deflection the 66-inch dial standard Tate-Emery indi- 
cator. The Air Cell may also used with other types indicators, such the 
portable 2-dial Bourdon tube indicator shown top illustration. 


COMPRESSION 
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NEW MACHINES 


FOR HIGH TEMPERATURE 


CONSTANT 
STRAIN RATE 
CREEP 
TESTING 
MACHINE 


SONNTAG FATIGUE MACHINE FOR TURBINE BLADES 


Maintains predetermined fixed load 8000 pounds while applying alternating 
flexure loads 1400 pounds, controlled high temperatures. Accurately 
simulates service conditions. 


SF-4 
FATIGUE MACHINE 


SCREW 


TYPE 
CREEP 
RUPTURE 


TESTING 
MACHINE 


This machine was developed study the 
effect various strain rates elevated 


ing load metals, using specimens 0.2 
inches diameter. Lower head yelocity 
can varied from 0.68 inches per second 
0.000001 inch per second, 1.7 
per 1,000 hours. constant speed 
motor drives nut vertical screw 


fatigue ma- speed reducer. 
chine designed permit the applica- 
tion furnace and control equipment 
for direct stress fatigue testing 
elevated temperatures. Static pre-load 
motor-driven machine with capacity can varied virtually steplessly from 
20,000 pounds; automatically main- 8,000 pounds; dynamic load ca- 
tains loads while temperature held pacity 5,000 pounds; maximum 
constant (Maximum temperature 2,200 capacity one atc 
F.) Flat chart recorder plots elongation direction, 13,000 curve 
versus time. pounds. tes 
THE BALDWIN LOCOMOTIVE WORKS, Philadelphia 42, Pa. ime. TING 
Bulletin 264—Tate-Emery Air Cell ant new 
Bulletin 272—Creep Testing Machine Works, Philadelphia 42, Pa., U.S.A. 
Bulletin 287—Concrete Testing Machine Offices: Boston, New York, Philadelphia, Houston, 
Bulletin Pacer St. Chicago, Cleveland, Pittsburgh, San Francisco, Seattle, 
Canada: Peacock Brothers, Ltd., Montreal, Quebec, 
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PHOTOMICROGRAPHY these Kodak products— 


For recording phase distribution, and for making other detailed 
studies materials directly, Kodak offers: Kodak Metallographic 
Plates, high contrast plates suited blue green illumination; 
Kodak Plates for general photomicrography—a wide range 
contrast, sensitive all colors; Kodak Ektachrome Film, 

color film that can processed minutes the 
user; Kodachrome Film, for processing Kodak. 


Kodak products—For recording stresses, 
ways phases, and species x-ray diffraction, 
the fastest film Kodak Industrial X-ray 
shows STRUCTURES Film, Type For fine grain emulsion that 
permits smooth microdensitometer traces you 
choose Kodak Industrial X-ray Film, Type 


Three other Kodak films different character- 
materials eee istics are also available for x-ray diffraction. 


MICRORADIOGRAPHY these Kodak 


products—For recording composition depth 

microradiographs the highest resolution, Kodak 

recommends Kodak Spectroscopic Plates, Type 548-0, 

holder that assures good emulsion-specimen contact. 
For microradiographs lower magnification, four other 

Kodak materials higher speed are available. 


Microradiograph 35X same alloy sample. 
Fleecy veined structure projection three- 
dimensional copper-rich cells, and dark crosses 

are copper-poor areas where solidification began 
during cooling casting. 


Excetient background information Kodak Wratten 
Light Filters and photographic materials for use with the 
microscope can found the 174-page Kodak book 
Order from your local dealer. 


Also available are chart that makes easy select 
Kodak films for x-ray diffraction, and pamphlet that 
provides complete directions for building simple holder 


for microradiographic specimens. For these, and answers PHOTO APHY 


specific questions products, write Kodak. 


trade-mark 


New! PROTE 
THIEF 


Improved Design 


Assures Greater Accuracy 
Storage Tank Sampling 


CLEAR PLASTIC 
NON-BREAKABLE 
BARREL 


Clearly marked graduations. Permits ac- 
curate measurement and full visual inspec- 
tion the sample. 


SIMPLE, ONE-SPRING 
DESIGN 


The simple, rugged mechanism operated 
single spring adjustable for tension. 
Few working parts mean long life and 
trouble-free operation. 


BALL BEARING 
VALVE SEAT 


means two ball bearings, the valve 
always seats tight when closed and easy 
open. 


ONE LINE, ADJUSTABLE 
CONTROLS 


Only one line used for raising, lowering and tripping the Protek 
Oil Thief. adjustable trip rod which the single line connected 
makes possible trip the Thief the tank bottom any distance 
above. 


EXCLUSIVE PROTEK PET COCK 


the base section the Thief body inch tapped hole has been 
provided for the insertion standard pet cock for drawing off 
samples. slotted head flush plug, factory installed, removed 
before inserting the pet cock. 


DURABLE, FINEST QUALITY 
CONSTRUCTION 


The Protek Oil Thief body constructed the finest bronze, assuring 
maximum operating dependability. 


COMPANY 


121 Hubbard St. 


these Accurate 
Taylor Etched-Stem 
Thermometers 

and Hydrometers 


should not news you 
that Taylor can supply 
line Etched-Stem 
Thermometers, Easykleen 
Hydrometers and Thermo- 
Hydrometers! 
have your choice 
Pocket-Type 
for maximum read- 
Precision-built from 
microscopic selection glass 
final inspection. Expertly 
annealed for minimum break- 


every one 


Specially aged before 


pointing and graduating for 
permanent accuracy. Write for 
Taylor Catalog a 

Taylor Easykleen Plain and 
Thermo-Hydrometers are 

built with the same precision. 

Streamlined assures 
correct readings. Easykleen 
pattern prevents trapping 
bubbles hydrometer surfaces. 
easy clean the name 
Hydrometers sink 
the floating point. 
order for both scientific 
and research purposes. Avail- 
able with all scales recognized 
the Bureau Standards. 
for Catalog 

Taylor Instrument Companies, 
Rochester, New York, 
Toronto, Canada. 

Instruments for indicating, 
recording and controlling tem- 
perature, pressure, humidity, 


flow and liquid level. 


~ 
us 


MEAN 


ACCURACY FIRST 


ASTM BULLETIN December 1948 


= 


OFFICIAL US. NAVY PHOTOGRAPH 


The gigantic, new 000 000 Universal Testing Machine built The Baldwin 
Locomotive Works used the Naval Air Material Center, Philadelphia, 
Pennsylvania, the Aeronautical Structures Laboratory, calibrated with More- 
house Proving Rings. Calibration high capacity Universal Testing Machines 
possible multiple use Proving Rings. 

All Morehouse Proving Rings conform National Standards speci- 


fications. 
CAPACITY RANGES 
Compression Tension and Compression 
Equivalent Kilograms Equivalent Kilograms 


MOREHOUSE MACHINE CO. 


York, Pennsylvania 


t 
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| 
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WHATMAN Filter Paper No. 


For Gelatinous Coarse Precipitates 


For Iron and Aluminum Hy- 
droxides, Pig Iron Silica, Proteins, 
fact for any precipitate where 
open, rapid filtering ashless filter 
paper indicated, WHATMAN 
Filter Paper No. should 
used. addition its other 
qualities, has been hardened 
with acid that almost un- 
believably strong when wet, can 
washed vigorously without pulp- 
ing and especially valuable for 
determinations where the precipi- 
tate dissolved and refiltered 
through the same paper. 


increase rapidity filtration 
gelatinous precipitates, the use 
ashless pulp made from WHAT- 
MAN Ashless Tablets Accelera- 
tors recommended. 


those who prefer soft 
paper, No. with similar speed 
and retentiveness No. but 
not acid hardened the choice. 


WHATMAN Filter Products are 
immediately available 
dealers laboratory 
Samples cheerfully supplied. 


REEVE ANGEL INC. 


Duane Street New York 


For Rapid, Accurate 
Testing 


METALS 


MAXIMUM 


GREATLY REDUCED COST 


The Sperry Type Reflectoscope can used 
all the variety applications possible for the 
previous model. Smaller, lighter, more compact,— 
using the same ultrasonic principles—it provides: 


Simplified Operation fewer external controls 


the job, shop field. 


With the Reflectoscope possible find smaller 
defects greater depths (up feet) than with 
any other non-destructive testing equipment. 
Cracks, voids, laminations and other defects are 
accurately located billets, forgings, castings, 
etc., assembled shafts, axles, and other parts. 
Welds can also tested with the Type 
Reflectoscope. 


Write for Bulletin 3001 H-2 
describing the Type 
Reflectoscope. 


DANBURY, CONN. 


For years specialists Non-Destructive Testing 


AND OTHER 
MATERIALS 


December 1948 


SPERRY 


Throughout the laboratories all industry the 
name TAG always the accepted syno- 
nym for thermometer precision and dependabil- 
ity. Backed the know-how acquired throug 
century manufacture, TAG etched-stem 
thermometers, both Extreme Precision and 
Standard grades, not only meet all specifica- 
tions exactly, but give unequalled service 
the most critica! tests. Write for literature de- 
scribing TAG ASTM Thermometers, Hydrom- 
eters, and other laboratory instruments. 


Decemb 
ecember 1948 ASTM BULLETIN 


A.H.T. CO. SPECIFICATION 


GAST 
ROTARY PUMP 


STOCK FOR IMMEDIATE SHIPMENT 


GAST PORTABLE ROTARY AIR BLAST AND SUC- 
TION APPARATUS, Co. Specification. quiet 
air cooled, motor driven unit, vacuum and 
pressure gauges and thermal overload circuit breaker; suit- 
able for intermittent operation pressures not exceeding 
vacuums not exceeding inches mercury. 


Consisting pump with four-vane rotor which in- 
tegral with the shaft h.p. motor. Rotor revolves 
precision machined housing. With air filters and oil 
trap directly behind inlet and outlet. Vacuum gauge reads 
With safety valve adjusted and bleeder pet- 
cocks for regulating pressure and vacuum desired. 


The combined filter, muffler and trap pressure side 
enclosed cast iron; cartridge can removed for clean- *Scott Tester Model tests for tear, elon- 

ing replacement. The combined oiling and air filtering 
device vacuum side enclosed glass for convenient 


vacuu gation and tensile strength plastic films, 
observation oil level. 


Specifications: speed 1725 r.p.m.; maximum pressure metal strip, wire, paper, leather, textiles, etc., 
per sq. in.; free air approx. 1.3 cu. ft. per 
minute; operates four small blast maximum with capacity 500 provides 


vacuum inches mercury; power consumption 250 
watts; net weight World-standard tests; 


1033-G. Gast Portable Rotary Air Blast and Suction Ap- graph results. 
paratus A.H.T. Co. above de- 
scribed, complete with pressure and vacuum 
gauges, thermal overload circuit breaker, filters, 
carrying handle and 10-ft. cord with 
with motor for voltage and Adequate Testing Always Pays 
current specifications. other than above 
slightly higher prices. 


*Registered Trademark 


More detailed information sent upon request. 
LABORATORY APPARATUS AND REAGENTS 
Cable Address: BALANCE, Philadelphia 
ASTM BULLETIN December 1948 


NEW SARGENT 


with range TEN BILLION ONE 


Higher Accuracy 


Greater Sensitivity 


More Operating Conveniences 


For Measuring Electrolytic Condensers Testing Dissipation Factor Transformer Bushings 
and Insulators Measuring Dissipation Factor and Dielectric Constant Solid and Liquid 
Dielectric Materials General Electrical Machinery Insulation Testing Product Control 
and Uniformity Production Checks Materials Sensitive Variable Electrical Properties 


This new Type 1611-A Capacitance 
Test Bridge has many circuit and oper- 
ating conveniences which make 
highly adaptable all sorts capaci- 
tance and dissipation-factor 
ments. Its enormous range 
micromicrofarad 11,000 microfarads 
achieved with the unusually good 
accuracy +(1% micromicro- 
farad) over the whole range. For 
dissipation factor measurements the 
accuracy +(2% dial reading 
0.05% dissipation factor). 

single stage amplifier and electron- 
ray visual null indicator The detector 


designed very sensitive when 
the bridge near balance, but 
relatively insensitive when off balance. 


new zero-compensating circuit 
has been developed provide marked 
improvement over previous bridges 
this general type when making 
measurements below 1000 
crofarads. 


For measurements electrolytic 
condensers, polarizing voltage, 
500 volts, may applied, from 
grounded power supply desired. 
Terminal capacitances the power 
supply not affect the accuracy 
the bridge. 


The bridge and its accuracy are un- 
affected temperature and humidity 
variations over normal room condi- 
tions (65 deg. and 90% RH). 

The ac-voltage applied the 
capacitance under test varies from 
approximately 125 volts 100 micro- 
10,000 microfarads. 

This bridge combines all the 
principal operating features our 
Type 740-B and Type 740-BG 

ridges but improves the performance 
each most their important 
characteristics. 

TYPE Capdcitance Test Bridge $375.00 
WRITE FOR COMPLETE INFORMATION 
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NEW SARGENT 


ASSEMBLY 
SYSTEM 


for: 
Strength 


Rigidity 
Stability 


Flexibility 
Application 


Recognizing the inconveniences which are encoun- 
tered using conventional type support stands 
for setting assemblies the laboratory, 
Sargent Co. has devised new assembly support 
system which eliminates these difficulties and pro- 
vides the chemist with highly useful base 
which carry out any bench operation. 


Consisting heavy gauge aluminum plate, 
available two sizes, supported four adjustable 
feet, for leveling, and tapped and threaded con- 
venient intervals receive stainless steel rods, 
this new support stand has qualities stability, 
rigidity and flexibility application not found 
other conventional type stands. 


The stainless steel rods are threaded one end 
and tapped the other, giving the operator 
variety heights one foot increments well 


wide selection lateral distances which Support Plate, small, aluminum, 
Leveling Foot, stainless steel, for plates S-78370 
lateral distances two more these bases Rod, stainless steel, shouldered and 
one upright another. Any conventional Rod, stainless steel, shouldered and 
clampholder of sufficient size to fit the rods will threaded to 34” $2.00 
work satisfactorily. stainless steel, shouldered and 
The new Sargent Assembly Support System Rod, stainless steel, shouldered and 
offers common level base with heavy steel rods $1.75 


SARGENT 


which wide variety assemblies may con- 
structed and held rigidly place. 

For your convenience preparing initial 
order, have grouped under the following cata- 
log numbers, such the component parts 
the system believe will adequate for 
general laboratory use: 


consisting one, No. 78370 large aluminum plate 
four, No. 78374 leveling feet; three, No. 
78380 stainless steel rods two, No. 78383 stain- 
consisting one, No. 78372 small aluminum plate 
four, No. 78374 leveling feet; three, No. 
78381 stainless steel rods two, No. 78382 stain- 


The separate bases, feet, and rods are available under the 
following catalog numbers: 


Support Plate, large, aluminum, 24x16x 


‘ 


SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICAL§ 


SARGENT COMPANY, 155-165 EAST SUPERIOR 11, 
MICHIGAN DIVISION 1959 EAST DETROIT 
SOUTHWESTERN DIVISION 5915 PEELER ST. DALLAS 
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SHEETS, WIRES 


The Riehle Clamp-O-Matic Dial Extensometer 
rately measures elongation specimens under test, 
This handy, durable measuring instrument clamps 
directly onto the specimen and automatically 
tains its grip. The Clamp-O-Matic easy attach, 
requires little space and pu..ch marking speci- 
mens. Its light weight makes particularly useful 
for thin sheet and small diameter wire specimens, 


The Riehle Clamp-O-Matic flats from 


ROUND SPECIMEN with 1/64” 1/2” thick and rounds .505” di- 
wi 


CLAMP-O-MATIC attached 


ameter. Normally arranged for gauge length, 
can also furnished for and 1.4” gauge lengths, 


Furnished attractive, plush-lined leatheret case. 


UNIVERSAL TESTING MACHINES 
AND SCREW POWER) 


IMPACT TESTERS 
TORSION TESTERS 
COMPRESSION TESTERS 
HARDNESS TESTERS 
PLYWOOD TESTERS 

CEMENT BRIQUETTE TESTERS 

ROPE AND CHAIN TESTERS 

PRECISION INSTRUMENTS 


FLAT SPECIMEN with 
CLAMP-O-MATIC attached 


4 

AMERICAN MACHINE AND 
East Moline, Illinois 
In Canada: American Machine and Metals (Canada) Ltd. 
1144 Weston Road, Toronto, Ontario. 


Export Sales Office: Woolworth Building, New York 
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the laboratory glassware 


that gives you 
EXTRA service 


F 


Look into your laboratory glassware instead 
through and you will specify PYREX brand, 
made Corning’s balanced glass No. 774! 
This the glass which physical and 
chemical characteristics, essential 
accuracy, durability and economy, are care- 
fully balanced give you extra service. 
This the glass that blown and fabricated 
experts long skilled the art handling 


low expansion glasses. These men give every 
item the personal touch careful workman- 
ship. Quality controlled from raw materials 
finished product. 

short, Corning makes sure that every- 
thing done right give you the best possible 
product the lowest possible cost. Ask your 
laboratory dealer for PYREX 


save money! 


CORNING GLASS WORKS CORNING, N.Y. 
LABORATORY GLASSWARE 


OSK 
Stocked Leading Laboratory Supply Houses 
aS 


OLSEN 


BULLETIN 
#36 


INFORMATION 


The Testing 


PLASTICS 


it’s not easy job compile complete story 


the physical testing plastics but now that 


accomplished fact glad pass you. 


Olsen Bulletin gives detail the story every 
equipment made especially for the testing plastics. 
The story the Plastiversal—Universal Testing Ma- 
chine, the LO-CAP, the Torsion-Stiffness, the Impact, 


will glad show you our new plant Easton Road, 
Willow Grove, Pa. (Suburb Phila.). Over 100,000 square 
feet area all one floor devoted exclusively the manu- 
facture testing and balancing equipment. 


the Stiffness, the Flow Testers, the Heat Distortion 
Testers, and many more are included—from initial 
discussion complete specifications each machine. 
There’s section too the exclusive Olsen 


Recorders and the specialized accessories and tools, 


This up-to-the-minute Bulletin, which the plastics in- 
dustry has been demanding, just off the press write 


today for your copy—it’s the Olsen Bulletin 36. 


Testing Balancing Machines 


OLSEN 


TESTING MACHINE CO. 
2020 Road, Grove, Pa. 


4 ral 
i 


